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SET-1
le; % 1 ?kaVk 10 feuV iw.kk±d : 40

Time : 1 Hours 10 Min. Full Marks : 40

[k.M – I ( oLrqfu"B ç'u)
SECTION-I (OBJECTIVE TYPE QUESTIONS)

ç'u la[;k 1 ls 40 rd fuEu esa fn, x, pkj fodYiksa esa ls ,d gh mÙkj lgh gSA çR;sd ç'u osQ lgh mÙkj dks mÙkj rkfydk
esa fpfÉr djsaA 40 × 1 = 40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from
given options. 40 × 1 = 40

1. vxj x = acos, y = b sinrks 
dy
dx dk eku fuEu esa ls D;k gS \

If x = acos, y = bsinthen which of the following is values of 
dy
dx

(A) cotb
a


 (B) 0 (C) tanb
a

 (D) tanb
a




2. 2

1 sin
cos

xdx
x


 fuEu esa ls fdlosQ cjkcj gSa\

2

1 sin
cos

xdx
x


  equal to which of the following ?

(A) tanx – sec x + c (B) sec x – tanx + c (C) tan x + sec x + c (D) None of these
3. fuEu esa xx dk vodyu x osQ lkis{k esa dkSu&lk gSa\

Derivative of xx  with respect to x is equal to which of the following.
(A) xx (logx + 1) (B) x/xx –1 (C) x xx (D) 1 + logx

4. 2
0

4 3sinlog
4 3cos

x dx
x

  
   dk eku fuEu esa ls dkSu gS\

The value of  2
0

4 3sinlog
4 3cos

x dx
x

  
    is

(A)
3
4 (B) 0 (C) 2 (D)

1
4

5. o`Ùk dh f=kT;k 0.7 cm/s dh nj ls c<+ jgh gS rks fuEu esa ls mlosQ ifjf/ c<+us dh nj D;k gS\
The radius of a circle is increasing at the rate of 0.7 cm/s then which of the following is the rate of increase of its
circumference ?
(A) 2cm/s (B) 0.7 cm/s (C) 1.4 cm/s (D) None of these
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6. A ,d 3 × 3 Øe dk oxZ vkO;wg gS rks fuEu esa |KA| dk eku dkSu lk gS\

Let A be a square matrix of order 3 × 3 then |KA| equal to which of the following ?
(A) 3K|A| (B) K3|A| (C) K|A| (D) K2|A|

7. ;fn E vkSj F bl izdkj dh ?kVuk gS dh 
E FP P
F E

      
   

rks fuEu esa ls dkSu lR; gS\

If E and F are events such that 
E FP P
F E

      
   

 then which is the following is true ?

(A) P(E) = P(F) (B) E = F (C) E F but E F (D) E F = 
8. ;fn A vkSj B ,d nwljs osQ izfrykse vkO;qg gS rks fuEu eas ls dkSu lR; gSA

If A and B are inverse matrix of each other then which of the following it true.
(A) AB = BA (B) AB = BA = 0 (C) AB = BA = I (D) AB = 0, BA = I

9. ;fn 
11 12 13

21 22 23

31 32 33

a a a
a a a
a a a

  vkSj Aij lg[k.M aij dk gS rks dk eku fuEu esa ls dkSu gS\

If 
11 12 13

21 22 23

31 32 33

a a a
a a a
a a a

   and Aij is the co-factor of aij then which is the following value of ?

(A) a11A11 – a21A21 + a31A31 (B) a11A12 + a21A22 + a31A32

(C) a11A11 + a21A21 + a31A31 (D) A11 + A12 + A13

10. ;fn 
2 6 2

18 18 6
x

x
 rks x cjkcj gS \

If 
2 6 2

18 18 6
x

x
 then which is the value of x  ?

(A) 6 (B) –6 (C) ±6 (D) None of these
11. vody lehdj.k dk ?kkr gS—

23

3 cos 7 0d y dy dy
dx dx dx

         
  

The degree of the diff. equation is
23

3 cos 7 0d y dy dy
dx dx dx

         
  

(A) 2 (B) 1 (C) 3 (D) Not defined
12. js[kk y = 2x + 3, y = 0, x = 4, x = 6 ls /hjs prqHkqZt dk {ks=kiQy fuEu esa ls dkSu lk gksxk\

The area of guardriateral formed by the lines y = 2x + 3, y = 0, x = 4, x = 6 is equal to which of the following ?
(A) 26 square unit (B) 24 square unit (C) 20 square unit (D) None of these
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13.  21

xxe dx
x fuEu esa ls fdlosQ cjkcj gksxk\

 21

xxe dx
x   is equal to which of the following ?

(A)
1

xe c
x



(B)  21

xe c
x





(C) cx (x + 1) + c (D) 21

xc c
x




14. fuEu esa ls dkSu 
1 2sin sin

3
    

    
dk eku gksxk \

Which the following is value of  
1 2sin sin

3
    

    

(A)
2
3


(B) 6


(C) 3


(D)
3
4
 

15. fdlh js[kk dk fnd~ vuqikr 2,3,7 gS rks fuEu esa ls dkSu&lk fnd~ dksT;k gS\
The direction ratio of a line are 2,3,7 then its direction cosines are which of the following ?

(A)
1 1 7, ,
6 4 12 (B)

2 3 7, ,
62 62 62

(C)
2 3 7, ,
62 62 62 (D)

2 3 7, ,
12 12 12

16. vxj 1 1sin sin
3

x y  
  rc cos–1x + cos–1y dk eku fuEu esa ls dkSu gS\

If 1 1sin sin
3

x y  
   then the value of  cos–1x + cos–1y is equal to which of the following :

(A) 6


(B) 3


(C)
2
3


(D) 

17. vxj 1 1 1tan tan tan
2

x y z   
   rks xy + yz + zx dk eku fuEu esa ls fdlosQ cjkcj gSA

If 1 1 1tan tan tan
2

x y z   
    then the value of xy + yz + zx  is equal to which of the following.

(A) –1 (B) 1 (C) 0 (D) None of these
18. vxj (2x, x + y) = (6,2) rks x vkSj y dk eku fuEu esa ls dkSu gksxk\

Which of the following will be value of x and y if (2x, x + y) = (6,2)
(A) x = 3, y = –1 (B) x = 1, y = 5 (C) x = –1, y = 3 (D) x = 5, y = 1

19. A binary composection * is defined on R × R by (a,b) (c,d) = (ac, bc d), where a,b, c, d R then (2,3) * (1) is
equal to which of the following
(A) (1,2) (B) (2,1) (C) (1,1) (D) 2,2

20. vxj A = {1,2,3}, B = {5,6,7} vkSj f : A B ,d iQyu gS tcfd f(x) = x + 4 rks f fdl rjg dk iQyu gS\
If A = {1,2,3}, B = {5,6,7} vkSj f : A B is a function such that f (x) = x + 4, then what type of function is f —
(A) many-one-onto (B) constant function (C) one-one onto (D) into
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21. ekuk fd A = {1,2,3,4,…n} rks f : A A fdrus ,d&,d vkUVq (vkPNknd) iQyu gksxk\

Let A = {1,2,3,4,…n}. How many bijective function f : A A can be defined ?

(A)
1 ( !)
2

n (B) (n – 1) ! (C) n! (D) n

22. ¯cnq fLFkfr&lfn'k osQ lkFk (2,6), (1,2) vkSj (P, 10) lajs[k gksaxs rks P dk eku fuEu esa ls dkSu lk gksxk\
The point with position vectors (2,6), (1,2) and (P,10) are collinear if the value of P is
(A) 3 (B) –3 (C) 12 (D) 6

23. oØ y = epcos–1x osQ lkis{k vody lehdj.k fuEu esa ls dkSu gksxk\
The differential equation corresponding to curve  =e pcos–1x  will be equal to which of the following ?
(A) (1 – x2)yn – xy' – p2y = 0 (B) (1 – x2) y'' – xy' + p2y  = 0

(C) 21 'x y py  (D) (1 – x2)y'' + xy' – p2y = 0

24. ;fn A ,d n × n dk v'kwU; gS rks |adj A|  dk eku fuEu esa dkSu&lk gS\
Let A be a non-singular matrix of the order n × n then the |adj A| is equal to which of the following ?
(A) n|A| (B) |A|n –1 (C) |A| (D) |A|n

25. vxj 
1 1 1
1 1 1
1 1 1

A
 
   
  

rks A2 fuEu eas ls fdlosQ cjkcj gS\

If 
1 1 1
1 1 1
1 1 1

A
 
   
  

then A2 is equal to which of the following ?

(A) 27A (B) 2A (C) 3A (D) 1

26. tc 
2 5

2
2 1 4

a b
a b

     
          

 rks a vkSj b dk eku fuEu esa ls dkSu gS\

The values of a and b, when 
2 5

2
2 1 4

a b
a b

     
          

 are equal which of the following

(A) a = 1, b = –3 (B) a = –1, b = 3 (C) a = 1, b = 3 (D) a = –1, b = –3

27. vxj 
5 4 10

2
3 6 6
x

y
   

   
   

rks x vkSj y dk eku fuEu esa ls dkSu gS\

If 
5 4 10

2
3 6 6
x

y
   

   
   

 then the value of x and y are

(A) x = 2, y = 3 (B) x = 3, y = 2 (C) x = 2, y = 2 (D) x = 3, y = 3

28. vxj 
1 1 4 1
3 2 2 3

x x
x x
     

       
rks x dk eku fuEu esa ls dkSu gksxk\

If 
1 1 4 1
3 2 2 3

x x
x x
     

       
 then which of the following is the value of x ?

(A) 1 (B) 2 (C) 3 (D) 4
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29. lkjf.kd dk eku fuEu esa ls dkSu gksxk \

Which of the following value of the determinant ?

3 1 7
5 0 2
2 5 3

(A) 124 (B) 125 (C) 134 (D) 144

30. ;fn 
1y x
x

  rks fuEu esa ls dkSu 
dy
dx gksxk\

Which of the following value of  
dy
dx if 

1y x
x

 

(A) 2

11
x

 (B) 2

11
x

 (C)
11
x

 (D)
1x
x



31. vxj 
2

1 1 1tan xy
x

  
 rks 

dy
dx

If  
2

1 1 1tan xy
x

  
  then 

dy
dx

(A)  2

1
2 1 x (B) 2

1
1 x

(C) 2

2
1 x

(D) None of these

32. oØ x2 = 2y ij ¯cnq (0,5) ls fudVre fcUnq dkSu lk gS\
The point on the curve x2 = 2y which is nearest point (0,5) is

(A)  2 2, 1 (B)  2 2,0 (C) (0,0) (D) (2,2)

33.
9 10

10

10 10 log
10

x
e

x

x
x

  is equal to (cjkcj gS)

(A) (x10 + 10x)1 + c (B) 10x – x10 + c (C) x10 + 10x + c (D) log(x10 + 10x) + c

34.  3 52

2

cos tan 1 ?x x x x dx





   

(A) 2


(B)  (C) 0 (D) 2

35. fuEu esa ls 2

1
1

dx
x dk eku dkSu&lk gksxk\

Which of the following is value of  2

1
1

dx
x

(A) tan–1x (B) cot–1x (C) sin–1x (D) None of these
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36. vody lehdj.k 
dy x y
dx x


 dk gy fuEu esa dkSu&lk gksxk tcfd y (1) = 1

Then solution of the differential equation 
dy x y
dx x


  when y(1) = 1 is which of the following

(A) y = logx + x (B) y = logx + x2 (C) y = xcx – 1 (D) y = x logx + x

37. fuEu esa k i
 

 dk eku dkSu&lk gksxk\

The value of  k i
 

  is which of the following

(A) j


(B) k
 (C) i

 (D) i j
 



38. ;fn 0a b
 

  rks fuEu esa a b
 

 dk eku dkSu&lk gksxk\

If 0a b
 

  , then which of the following is value of  a b
 



(A) 0 (B) 1 (C) a b
 

 (D) None of these

39. A unit vector perpendicular to both the vectors i j
 

  and j k
 

  is which of the following

(A)
3

i j k
  

 
(B)

3
i j k
  

 
(C)

3
i j k
  

  
(D) None of these

40. vxj ( )AP P A
B

   
 

rks fuEu esa dkSu lgh gS

If  ( )AP P A
B

   
 

, then which of the following correct

(A) ( )BP P B
A

   
 

(B) P(A B) < P(A) P(B)

(C) ( )BP P B
A

   
 

(D) ( )BP P B
A

   
 

ANSWERS

1. (A) 2. (A) 3. (A) 4. (B) 5. (C) 6. (B) 7. (A) 8. (C) 9. (C) 10. (C)

11. (D) 12. (A) 13. (A) 14. (C) 15. (C) 16. (C) 17. (B) 18. (A) 19. (B) 20. (C)

21. (C) 22. (A) 23. (D) 24. (B) 25. (C) 26. (A) 27. (A) 28. (B) 29. (C) 30. (A)

31. (A) 32. (A) 33. (D) 34. (B) 35. (A) 36. (D) 37. (A) 38. (C) 39. (B) 40. (C)
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[k.M – II ( xSj&oLrqfu"B ç'u)
SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

le; % 2 ?kaVk 05 feuV iw.kk±d : 60
Time : 2 Hours 05 Min. Full Marks : 60

y?kq mÙkjh; ç'u
(Short Answer Type Question)

ç'u la[;k 1 ls 8 rd y?kq mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 4 vad fu/kZfjr gSA 8 × 4 = 32
Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8 × 4 = 32

1. fl¼ djsa fd 1 1 13 12 63cos cos cos
5 13 65 2

   
  

Prove that 1 1 13 12 63cos cos cos
5 13 65 2

   
  

2. ;fn 
3 1
7 2

A  
  
 

, rks A2 – 5A + 7I = 0  dk eku fudkysaA

If  
3 1
7 2

A  
  
 

, then find the value of A2 –5A + 7I = 0

3. eku fudkysa (Evaluate)  % 

a h g
h b f
g f c

4. x osQ fy, gy djsa (Solve for x ) % 1 11sin sin cos 1
5

x    
 

5. ;fn xy = tan (x + y), rks 
dy
dx dk eku fudkysaA

If xy = tan (x + y), then find 
dy
dx

6. lekdyu djsa (Integrate) : 3tan 2 sec2x xdx
7. ;fn 2a i j k

   

   rFkk 2b i j k
   

   rc a b
 

 Kkr djsaA

If  2a i j k
   

    and 2b i j k
   

    then find a b
 

 .

8. ,d iklk osQ isaQdus esa ;fn le la[;k vkrh gks] rks mlosQ 2 ls vf/d gksus dh D;k izkf;drk gS\
What is the probability of the accurrence of a number greater than 2 if it is known that only even numbers can occur ?
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nh?kZ mÙkjh; ç'u
(Long Answer Type Question)

ç'u la[;k 9 ls 12 rd nh?kZ mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 7 vad fu/kZfjr gSA 4 × 7 = 28
Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 × 7 = 28

9. gy djsa (Solve) :      2 2 21 2 2 1dyx xy x x
dx

    

Or, gy djsa (Solve) : ; 0xdy y e x
dx x

  

10. fl¼ djsa fd (Prove that) :  4
0

log 1 tan log2
8

d
 

   
11. ml ¯cnq osQ fu;ked Kkr djsa tgk¡ ¯cnqvksa (3,4,1) vkSj (5,1,6) dks feykus okyh ljy js[kk] xy-ry dks dkVrh gSA

Find the co-ordinates of the point where the line through the points (3,4,1) and (5,1,6) crosses the xy-plane.
12. vf/drehdj.k djsa Z = 3x + 2y

tcfd  x + 2y 10
3x + y 15
x, y 0

Maximise Z = 3x + 2y
Subject to x + 2y 10

      3x + y 15
      x, y 0

ANSWERS

1. Let  1 3cos
5

x 

1 12cos
13

y   and 1 63cos
65

z 

Then 
3 12 63cos ,cos ,cos
5 13 65

x y z  

Hence 
4 5sin ,sin
5 13

x y   and 
16sin
65

z 

Now, cos (x + y) = cosx · cosy – sinx · siny

3 12 4 5
5 13 5 13

   

36 20 16
65 25 65

  
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 1 16cos
65

x y  


16sin
65

z   we have 1 16sin
65

z 

Hence 1 116 16cos sin
65 65 2

x y z   
     1cos sin

2
x x     



2. We have, A2 = A · A

3 1 3 1
1 2 1 2

   
        

9 1 3 2 8 5
3 2 1 4 5 3
    

           

 A2 – 5A + 7I

8 5 3 1 1 0
5 7

5 3 1 2 0 1
     

             

8 5 15 5 7 0
5 3 5 10 0 7

     
             

8 5 15 5 7 0
5 3 5 10 0 7

      
             

8 15 7 5 5 0
5 5 0 3 10 7
    

       

0 0
0

0 0
 

  
 

3. Here 
b f h g h g

a h g
f c f c b f

   

    = a(bc – f 2) – h (hc – fg) + g (fh – bg)
    = abc – af 2 – h2c + fgh + fgh – bg2

    = abc + 2fgh – af 2 – bg2 – ch2

4. From the given equation, we have

1 11sin cos
5 2

x      
 


1 1 11 1cos sin cos

2 5 5
x           

   
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1 1sin cos
2

x x  
 

5. Differentiating both sides w.r. to x, we get

 21 sec 1 1dy dyx y x y
dx dx

         

 2secdy x x y
dx

    

= sec2(x + y) – y


 

 
2

2

sec
sec

x y ydy
dx x x y

 


 

6. The given integral
3tan 2 sec 2I x xdx 

           2tan 2 sec 2 tan 2x x xdx 
            2sec 2 1 sec2 tan 2x x xdx 
Let sec 2x = u
 2sec2x tan2xdx = du

  2 11
2

I u du 


31

2 3
u u
 

  
 

21 1
2 3

uu
 

  
 

                      2 3
6
u u 

                       21 sec2 sec 2 3
6

x x c  

7. Here 2a i j k
   

    and 2b i j k
   

  

 2 1 1
1 2 1

i j k
a b

  

 

 


      1 2 2 1 4 1 3 5i j k i j k
     

         

Hence    2 223 1 5 9 1 25 35a b
 

         
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8. Let A = Event of even number on the dice

= {2,4,6}
B = Even of greater than 2
   = {4,6}
A B = {4,6}
Similary, n(A B) = 2

n(s) = n(A) = 3


 
 

2
3

n A BBP
A n A

    
 

9. From the given equation, we have

2
2

2 2
1

dy x y x
dx x

  


Here     12 2
2

2
log 1 log 11

2

1. .
1

x dx x xxI F e e e
x

      


Hence the solution is

 2
2 2

1 12
1 1

y x dx
x x

   
 

 2

2

1 1
1

x
dx

x
 


 2

11
1

dx
x

   
   .

2

1
1

dx dx
x

 
   = x + tan–1x + C

 y = (1 + x2) (x + tan–1x + c)

Or, Here 
1P
x

  and Q = ex

Now, 
1

log. .
dx xxI F e e x  

 solution is 1x x x xy x e xdx x e dx x e e dx          
Using integration by parts

= xex – ex + c = (x – 1)x + c

10. Let  4
0

log 1 tanI d


   

then 4
0

log 1 tan
4

I d
         

  

Since  
0 0

( )
a a

f x dx f a x dx  
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4
0

tan tan
4log 1

1 tan tan
4

d


   
      

 



4
0

1 tanlog 1
1 tan

d
        

4
0

2log
1 tan

d
      

  4
0

log 2 log 1 tan d


    

   4 4
0 0

log2 log 1 tand d
 

     

4
0

log 2 d I


 

 4
0

2 (log 2) log 2
4

I
 

    

 log 2
8

I 


11. Equation of line Passes through the point  A (3,4,1) and B(5,1,6) is vector equation of AB.

     3 4 5 3 1 4 6 1r i j k i j k
                  

i.e. 3 4 2 3 5r i j k i j k
              

 

Let point P on AB line crosses xy-plane then vector situation of P  is x i y j
 



 Point P x i y j
   

 
 line on AB

 3 4 2 3 5x i y j i j k i j k
                

 

     3 2 4 3 1 5x i y j i j k
    

         

 x = 3 + 2, y = 4 – 3, 0 = 1 + 5

1
5

    and 
1 133 2
5 5

x      
 
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1 234 3
5 5

y      
 

co-ordinate of the points  is 
13 23, ,0
5 5

 
 
 

12. First of all, We draw the graph of in equation and determine feasible region.

The shaded region in the figure above is the feasible region determine by the given system of in equations. We
observe that the feasible region OCEB is bounded. So we use corner point method is bounded. So we use corner
point method to determine the max. value of z. The co-rodinates of the corner points O,C,E,B are (0,0), (5,0), (4,3)
and (0,5) respectively. Now we evaluate z = 3x + 2y at each corner point.

Corner point Corresponding value of z = 
3x  + 2y

(0,0) 0
(5,0) 15
(4,3) 18 Max.
(0,5) 10

Hence the max. value of z is 18 at the point (4,3).
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SET-2
le; % 1 ?kaVk 10 feuV iw.kk±d : 40

Time : 1 Hours 10 Min. Full Marks : 40

[k.M – I ( oLrqfu"B ç'u)
SECTION-I (OBJECTIVE TYPE QUESTIONS)

ç'u la[;k 1 ls 40 rd fuEu esa fn, x, pkj fodYiksa esa ls ,d gh mÙkj lgh gSA çR;sd ç'u osQ lgh mÙkj dks mÙkj rkfydk
esa fpfÉr djsaA 40 × 1 = 40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from
given options. 40 × 1 = 40
1. ;fn A = {1,2,3} rFkk R, A ij ,d laca/ gS rkfd R = {(2,2), (3,3), (2,3), (3,2), (3,1), (2,1)} rks R gS

What type of  a relation is R, where R = {(2,2), (3,3), (2,3), (3,2), (3,1), (2,1)}.
(A) LorqY; (reflexive)(B) lefer (symmetric)(C) rqY;rk (equivalance) (D) laØked (transetive)

2. ;fn A = {a,b,c}, B = {1,2,3} rFkk f = {(a, 1), (b, 2), (c,2)} rks f gSaA
If A = {a,b,c}, B = {1,2,3}, f = {(a, 1), (b, 2), (c,2)} then what type of a function is f  ?
(A) ,oSQfd vukPNknd (one-one onto) (B) cgq&,d vukPNknd (many-one into)

(C) cgq&,d vukPNknd (many-one onto) (D) ,oSQfd vukPNknd (one-one onto)
3. F : A  B ,d vukPNknd iQyu gS ;fn

F : A B will be an into function, if
(A) f(A) B (B) f (A) = B (C) BC + (A) (D) F(B) A

4. ;fn A = {1,2} leqPp; A ij fdrus fnvk/kjh lafØ;k,¡ ifjHkkf"kr gksxh\
Let A = {1,2} how many binary operations can be defined on this set ?
(A) 8 (B) 10 (C) 16 (D) 20

5. ;fn A = {1,2,3} rks leqPp; A ij fdrus rqY;rk laca/ ifjHkkf"kr gksxh\
Let A = {1,2,3}. How many equivalence relations can be defined on A containing (1,2) ?
(A) 3 (B) 1 (C) 2 (D) 4

6. ;fn 
1 1 1 0
a b c
   rks lkjf.kd 

1 1 1
1 1 1
1 1 1

a
a

a


 


dk eku gksxk

If 
1 1 1 0
a b c
    then 

1 1 1
1 1 1
1 1 1

a
a

a


 



(A) 0 (B) abc (C) –abc (D) a + b + c
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7. çFke 6 /ukRed iw.kk±d dks ysrs gq, vleku vo;o j[kus okys fdrus fHkUu vkO;wg cuk;s tk ldrs gS\

How many different matrices of unequal elements can be made by having the first 6 positive integers as
elements ?
(A) 1880 (B) 1440 (C) 720 (D) 4

8. ;fn A ,d 2 × 2 O;qRØe.kh; vkO;wg gS rks |adj A| =
Let A be a non-singular matrix of the order 2 × 2 then |adj A| =
(A) 2|A| (B) |A| (C) |A|2 (D) |A|3

9. ;fn A, B vkSj C Øe'k% 2 × 3, 4 × 3 rFkk 2 × 4 Øe osQ vkO;wg gS rks buesa ls fdldk xq.kuiQy fudkyk tk ldrk gS\
If A, B and C are matrices of order 2 × 3, 4 × 3  and 2 × 4 respectively then which of the products can be
obtained ?
(A) AB (B) BA (C) CA (D) CB

10. 0 vkSj 1 dk ç;ksx djosQ 3 × 3 Øe osQ fdrus fHkUu&fHkUu vkO;wg cuk;s tk ldrs gSa\
How many different matrices of order 3 × 3 can be made with 0 and 1 ?
(A) 18 (B) 81 (C) 512 (D) 27

11. ;fn y = log sinx2, 
2

x 
 ij 

dy
dx dk eku gksxkA

If y = log sinx2, 
dy
dx  at 

2
x 
  equals

(A) 0 (B) 1 (C) 4


(D) 

12. ;fn   3 sin cosf x x x  dk vf/dre eku x osQ fdl eku ij izkIr gksxkA

The maximum value of    3 sin cosf x x x   is at what value of x

(A) 6


(B) 2


(C) 3


(D) 4


13. ;fn y = x2 · e–x rks og varjky] ftlesa y,x osQ lkis{k c<+rk gS] gksxkA
Let y = x2 · e–x   then the interval in which y increases with respect to x is
(A) (–, ) (B) (–2, 0) (C) (2,) (D) (0,2)

14.  4
0

tan cotx x dx


 

(A) 2


(B) 2 2


(C) 4 2


(D) None

15. ;fn a > 0 rks 


 
2cos

1 x

x dx
a

dk eku gS

If a > 0 then 


 
2cos

1 x

x dx
a
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(A)  (B) a (C) 2


(D) 2

16.
25

21 4
x dx

x




(A)
15
72 loge (B)

15
72 loge (C) 2 + log e3 + 4 log e5 (D) None

17.  1 1 2

0
tan 1 x x dx   

(A) log 2 (B)
1log
2 (C) log 2 (D)

1log
2 2


18. vody lehdj.k 
2

0dy dyx y
dx dx

     
 

dk ,d gy gSA

A solution of the differential equation 
2

0dy dyx y
dx dx

     
 

 is

(A) y = 2 (B) y = 2x (C) y = 2x – 4 (D) y = 2x2 – 4

19. 2
30 1 tan

dx
x






(A) 0 (B) 1 (C) 2


(D) 4


20. oØ  2 2y c x c  tgk¡ c LoSfPNd fu;rkad gS] dks fu:fir djus okyk vody lehdj.k gksxkA

The differential equation representing the family of curves  2 2y c x c   where c is a positive.

(A) 1 dksfV dk (Order 1) (B) 2 dksfV dk (order 2)

(C) 3 dksfV dk (order 3) (D) None

21. ;fn 2 5a i j k
   

   rFkk 2b i j k
   

   rks

If  2 5a i j k
   

    and 2b i j k
   

    then

(A) 0a b
 

  (B) 0a b
 

  (C) 9a b
 

   (D) a b
 



22. ;fn 2 ,6 2i j k i j k
     

    vkSj 14 5 4i j k
  

  Øe'k% fcUnqvksa A,B rFkk C osQ fLFkfr lfn'k gS rks

If  2 ,6 2i j k i j k
     

     and 14 5 4i j k
  

   be the position vector of the points A, B and C respectively,

then
(A) A, B vkSj C lajs[kh gS (A, B and C are collinear)
(B) A, B vkSj C vlajs[kh gS (A, B and C are not collinear)
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(C) AB BC
 



(D) dksbZ ugha (None of these)

23. ;fn ,d lery dk lehdj.k 2x + 5y – 6z + 3 = 0 gS rks bl lery osQ lekarj fdlh lery dk lehdj.k gksxkA
If 2x + 5y – 6z + 3 = 0 be the equation of the plane then the equation of any parallel to the given plane is
(A) 3x + 5y – 6z + 3 = 0 (B) 2x – 5y – 6z + 3 = 0
(C) 2x + 5y – 6z + k = 0 (D) None of these

24. ;fn y = sec (tan–1x) , rks 
dy
dx dk eku gS

If y = sec (tan–1x) then 
dy
dx

(A) 21
x

x
(B) 21

x
x




(C) 21

x
x

(D) None of these

25. ;fn 
1 11 1sec sin

1 1
x xy
x x

     
    

    
rks 

dy
dx dk eku gS

If 
1 11 1sec sin

1 1
x xy
x x

     
    

    
 then 

dy
dx equal to

(A) 1 (B)  (C) 2


(D) 0

26. nks iklksa osQ lkFk ,d f}d izkIr djus dh laHkkouk gSA
The chance of getting a doublet with 2 dice is

(A)
2
3 (B)

1
6 (C)

5
6 (D)

5
36

27. ;fn y = x2 + 3x + 4 rks oØ osQ fcUnq (1,1) ij vfHkyac dh izo.krk gSA
If y = x2 + 3x + 4, then the slope of the normal to the given curve at (1,1) is

(A) 5 (B)
1
5

 (C) 8 (D) None of these

28. 
( )d k
dx

 tgk¡ k ,d fu;rkad gS (Where k is a constant)

(A) 0 (B) k (C) 1 (D) None of these

29.
92

2

sin xdx



 cjkcj gS (equals)

(A) –1 (B) 0 (C) 1 (D) None of these
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30. vody lehdj.k 
3 42

2 2 9 sind y dy y x
dx dx

        
  

dh dksfV gS

The order of differential equation 
3 42

2 2 9 sind y dy y x
dx dx

        
  

is

(A) 3 (B) 4 (C) 2 (D) None of these

31. 2dyx y x
dx

  dk gy gS

The solution of 2dyx y x
dx

   is

(A) y = x + k (B) y2 = x + k (C) y = x2 + kx (D) y2 = x2 – kx
32. ewy fcUnq ls xqtjus okyh js[kkvksa osQ ifjokj dk vody lehdj.k gksxk

The differential equation of family of lines passing through the origin is

(A)
dyx y
dx

 (B)
dyy x
dx

 (C)
dy y
dx

 (D)
dy x
dx



33. ;fn A vkSj B nks ?kVuk bl izdkj gS fd 
1 1( ) , ( )
3 4

P A P B  vkSj   1
5

P A B    rks 
AP
B

 
 
 

gSA

Let A and B be two events such that 
1 1( ) , ( )
3 4

P A P B   and   1
5

P A B   then 
AP
B

 
 
 

(A)
1
5 (B)

2
5 (C)

3
5 (D)

4
5

34. logc xdx
(A) xlogx + x + c (B) x logx – x + c (C) logx + x + c (D) logx – x + c

35. ;fn A rFkk B nks ?kVuk,¡ gS rkfd P(A) = 0.2, P(B) = 0.6 rc P(A B) + P(A B)
If A and B are any two events such that P(A) = 0.2, P(B) = 0.6, then P(A B) + P(A B)
(A) 0.9 (B) 0.7 (C) 0.8 (D) None of these

36. iQyu 1( ) sinf x x dk izkar gS

Domain of function 1( ) sinf x x

(A) [0,1] (B) [–1,1] (C) [–1,0] (D) {0,1}

37.
1

1
x dx



(A)
1
2 (B) 1 (C) 2 (D) None of these
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38. fcUnq tgk¡ ij ljy js[kk y = x + 1 oØ y2 = 4x ij Li'kZ js[kk gS] gksxkA

The line y = x + 1 is tangent to the curve y2 = 4x at the point.
(A) (2, 1) (B) (1, 2) (C) (–1, 2) (D) (1, –2)

39.
1 11 1cos 2sin

2 2
       
   

cjkcj gSA

1 11 1cos 2sin
2 2

       
   

 equals

(A)
2
3


(B) 2


(C)
4
3


(D) None of these

40. cosec–1(–2) dk eq[; eku gSA
The principal value of cosec–1(–2) is

(A)
2
3


 (B) 6


(C) 2
3


(D) 6


ANSWERS

1. (B) 2. (B) 3. (A) 4. (C) 5. (C) 6. (B) 7. (A) 8. (B) 9. (D) 10. (C)

11. (D) 12. (C) 13. (D) 14. (C) 15. (C) 16. (B) 17. (C) 18. (C) 19. (D) 20. (A)

21. (C) 22. (A) 23. (C) 24. (A) 25. (D) 26. (B) 27. (B) 28. (A) 29. (B) 30. (C)

31. (C) 32. (A) 33. (D) 34. (B) 35. (C) 36. (A) 37. (B) 38. (B) 39. (A) 40. (D)
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[k.M – II ( xSj&oLrqfu"B ç'u)
SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

le; % 2 ?kaVk 05 feuV iw.kk±d : 60
Time : 2 Hours 05 Min. Full Marks : 60

y?kq mÙkjh; ç'u
(Short Answer Type Question)

ç'u la[;k 1 ls 8 rd y?kq mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 4 vad fu/kZfjr gSA 8 × 4 = 32
Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8 × 4 = 32

1. fl¼ djsa fd 1 1 14 5 16sin sin sin
5 13 65 2

   
  

Prove that 1 1 14 5 16sin sin sin
5 13 65 2

   
  

2. ;fn 
1 0
1 7

A  
   

vkSj 
1 0
0 1

I  
  
 

rks k dk eku fudkysa tcfd A2 = 8A + KI

If 
1 0
1 7

A  
   

 and 
1 0
0 1

I  
  
 

 then find k so tha A2 = 8A + kI

3. eku fudkysa (Evaluate)  % 

cos cos cos sin sin
sin cos 0

sin cos sin sin cos

     
  
    

4. lehdj.k dks gy djsa (Solve the equation)
2tan–1 (cosx) = tan–1(2 cosx)

5. tc x cosy = sin (x + y) rks 
dy
dx dk eku fudkysaA

Find 
dy
dx  when x cosy = sin (x + y)

6. lekdyu djsa (Integrate) :  cosx xe e dx
7. ;fn 7 7a i j k

   

   rFkk 3 2 2b i j k
   

   rc a b
 

 Kkr djsaA

Find the magnitude of the vector a b
 

  if 7 7a i j k
   

    and 3 2 2b i j k
   

  

8. nks ikls isaQdus osQ Øe esa Åij vk, vadkas dk ;ksx 8 gksus dh D;k izkf;drk gS] ;fn ekywe gks fd nwljs ikls ij ges'kk
4 vkrk gS\
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Two dice are thrown. Find the probability that the numbers appeared has a sum 8 if it is known that the second
dice always exhibits 4.

nh?kZ mÙkjh; ç'u
(Long Answer Type Question)

ç'u la[;k 9 ls 12 rd nh?kZ mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 7 vad fu/kZfjr gSA 4 × 7 = 28
Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 × 7 = 28

9. gy djsa (Solve) :      2 2 21 2 2 1dyx xy x x
dx

    

10. fl¼ djsa fd (Prove that) : 2 2
0 0

logsin logcos log 2
2

xdx xdx
  

   

11. ;fn ljy js[kk 
1 2 3

2 3
x y z

k
  

  rFkk 
2 3 1

3 2
x y z

k
  

  ,d nwljs dks izfrNsn djrh gS rks k dk eku D;k

gksxk\

If the straight line 
1 2 3

2 3
x y z

k
  

   and 
2 3 1

3 2
x y z

k
  

   intersects at a point, then find the value of integer

k.
12. U;wurehdj.k djsa Z = –3x + 4y

tcfd  x + 2y 8
3x + 2y 12
x 0, y 0

Maximise Z = –3x + 4y
Subject to x + 2y 8

      3x + 2y 12
     x 0, y 0

ANSWERS

1. Let 1 14 5sin ,sin
5 13

      and  1 16sin
65

  


4sin
5

 

5sin
13

 

and
16sin
65

 

Hence 
3 12cos ,cos
5 13

     and 
63cos
65

 
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Nowsin(+ ) = sincos+ cossin

4 12 3 5 63 cos sin
5 13 5 13 65 2

          
 

 2


   

 2


  

Hence the result

2. We have A2 = A · A  
1 0 1 0
1 7 1 7

   
        

1 0 0 0 1 0
1 7 0 49 8 49
    

          

 A2 – 8A 
1 0 1 0

8
8 49 1 7

   
        

1 0 8 0
8 49 8 56

   
        

1 8 0 0
8 8 49 56
  

     

7 0 1 0
7 7

0 7 0 1
I

   
          

Hence on comparison R = –7
3. Expanding along the first row, we get

= coscos(coscos– 0) – cossin(–sincos) – sin(–sinsin2– sincos2)
   = cos2cos2+ cos2sin2+ sin2sin2+ sin2cos2
   = cos2(cos2+ sin2) + sin2(sin2+ cos2)
   = cos2· 1 + sin2· 1 = 1

4. From the given equation

 1 1
2

2costan tan 2cos
1 cos

x x
x

 


 where cos2x < 1

  1 1
2

2costan tan 2cos
sin

x x
x

 

 2

2cos 2cos
sin

x x
x


 2cosx = 2cosx · sin2x
 2 cosx [1 – sin2x] = 0
 cosx · cos2x = 0
 cos3x = 0

cosx = 0
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 2
2

n 


5. Differentiating both sides w.r.t. x, we get

   sin cos 1 cos 1dy dyx y y x y
dx dx

         

    sin cos cos cosdy dyx y y x y x y
dx dx

      

    cos sin cos cosdy x y x y y x y
dx

      

 
 

cos cos
cos sin

y x ydy
dx x y x y

 
 

 

6. Let ex = z
 exdx =dz

      cos cos cos sin sinx x x x xI e e dx e e dx zdz z e C       
7. We have

 1 7 7
3 2 2

i j k
a b

  

 

  


             14 14 2 21 2 21i j k
  

       

           (0) 19 19i j k
  

   

        19 19j k
 

 

 2 2 2 20 19 19 19 2 19 2a b
 

      

8. Let A = Event of always 4 exhibits on second dice
= {(1,4), (2,4), (3,4), (4,4), (5,4), (6,4)}

n(A) = 6
and B = Event of the numbers appeared has a sum 8.
B = {(4,4)}
 A B = A {(4,4)} = {(4,4)}

n(A B) = 1

( ) 1
( ) 6

B P A BP
A n A

    
 
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9. From the given equation, we have

2
2

2 2
1

dy x y x
dx x

  


Here  


    
 

122 log 1log(1 )
2 2

2 1. .
1 1

xx
e

xI F dx e e
x x

Hence the solution is

 2
2 2

1 12
1 1

y x dx
x x

   
 

 2

2

1 1
1

x
dx

x
 




2

11
1

dx
x

   
 

2

1
1

dx dx
x

 
 

= x + tan–1x + C
 y = (1 + x2) (x + tan–1x + c)

10. Let 2
0

logsinI xdx


  …(i)

then 2
0

logsin
2

I x dx
    

 

Since 2
0 0 0

( ) ( ) logcos
a a

f x dx f a x dx xdx


     …(ii)

(i) + (ii)

   2 2
0 0

2 logsin log cos log sin cosI x x dx x x dx
 

   

2
0

sin 2log
2

x dx


 

 2
0

logsin 2 log2x dx


 

2 2
0 0

logsin 2 (log2)xdx dx
 

  

, log 2
2

z 
  …(iii)
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Now we evaluate,



  2
1 0

logsin 2I xdx

For this, let 2x = t so that 2dx = dt

Also (x = 0 t = 0) and 
     

 2
x t

 1 0 0

1logsin logsin
2 2
dtI t tdt

 
   

Here 
    

 
logsin 2 logsin

2
t t

 2
1 0

1 2 logsin
2

I tdt


  
for if f (2a – x) = f (x), then

   
2

0 0
2

a a
f x dx f x dx 

Hence 2 2
1 0 0

logsin logsinI tdt xdx I
 

   
 From (i),

2 log 2
2

I I 
 

 log 2
2

I 
 

Hence the result.

11. ekuk fd 
1 2 3

2 3
x y z

k
  

    gS] rks bl izdkj osQ O;kid fcUnq osQ funsZ'kkad (1 + k, 2 + 2, 3 + 3) gSA fiQj

;fn 
2 3 1

3 2
x y z

k
  

    ysa] rks bl ij osQ O;kid fcUnq osQ funsZ'kkad (2 + 3, 3 + k, 1 + 2) gSA ;fn ;s js[kk,¡

Nsnu djrh gSa rks ,d fcUnq mHk;fu"B gksxk rFkk ml fLFkfr esa nksuksa js[kk ij osQ O;kid fcUnq osQ funsZ'kkad leku gksxsaA
i.e. 1 + k= 2 + 3, 2 + 2= 3 + k, 3 + 3= 1 + 2
 k– 3– 1 = 0, 2– k– 1 = 0, 3– 2+ 2 = 0
çFke nks ifj.kke ls ge ikrs gSa fd

2

1
3 2 6k k k
 

 
    

 2 2

3 2;
6 6

k k
k k
 

   
 
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;s eku rhljs ifj.kke esa j[kus ij]

2 2

3 23 2 2 0
6 6

k k
k k
             

 9 – 3k –2k + 4 + 12 – 2k2 = 0
 2k2 + 5k – 25 = 0
 2k (k + 5) – 5 (k + 5) = 0
 (2k – 5)(k + 5) = 0


5 , 5
2

k k  

ijarq 
5
2 iw.kkZd ugha gS] blfy, ;gk¡ k = –5(iw.kkZd)

12. First of all, let us graph the feasible region of the system of in equations.

The shaded region in the figure above is the feasible region determined by the given system of constraints.
We observe that the feasible region OCES is bounded. So we use corner point method to determine the

minimum value of z.
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The co-ordinates of the corner points O,C,E,B are (0,0), (4,0), (2,3) and (0,4) respectively.
Now we evaluate z = –3x + 4y at reach corner point.

Corner point Corresponding value of 
z = –3x  + 4y

(0,0) 0
(4,0) –12 Min
(2,3) 6
(0,4) 8

Hence min. value of z is –12 at the point (–4,0).
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SET-3
le; % 1 ?kaVk 10 feuV iw.kk±d : 40

Time : 1 Hours 10 Min. Full Marks : 40

[k.M – I ( oLrqfu"B ç'u)
SECTION-I (OBJECTIVE TYPE QUESTIONS)

ç'u la[;k 1 ls 40 rd fuEu esa fn, x, pkj fodYiksa esa ls ,d gh mÙkj lgh gSA çR;sd ç'u osQ lgh mÙkj dks mÙkj rkfydk
esa fpfÉr djsaA 40 × 1 = 40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from
given options. 40 × 1 = 40
1. ewy fcUnq ls ry 2x – 3y + 6z + 14 = 0 dh nwjh fuEu esa ls fdlosQ cjkcj gSA

The distance of plane 2x – 3y + 6z + 14 = 0 from orgin is equal to which of the following.
(A) 2 (B) 4 (C) 7 (D) 11

2. ry 2x + 3y – z = 5 ij yEcor~ vkSj (1,1,1) ls xqtjusokyh js[kk dk lehdj.k fuEu esa ls dkSu gS\
The equation of line through (1,1,1) and perpendicular to the plane 2x + 3y – z = 5 is which of the following

(A)
1 1 1

2 3
x y z 

   (B)
1 1 1

2 3 1
x y z  

 


(C)
1 1 1

2 3 5
x y z  

  (D)
1 1 1

2 3
x y z 

  


3. tc ,d tksM+s ikls dks mNkyk tkrk gS] rks izR;sd ikls ij le :<+ la[;k vkus dh izkf;drk fuEu esa ls dkSu gS\
The probability of obtaining an even prime number on each die, when a pair of dice is rolled is equal to which of the
following ?

(A) 0 (B)
1
3 (C)

1
12 (D)

1
36

4. ;fn A vkSj B nks ?kVuk bl izdkj gS fd P(A) 0 vkSj 1BP
A

   
 

rks fuEu esa dkSu lgh gS\

If A and B are two events such that P(A) 0 and 1BP
A

   
 

 then which of the following is correct ?

(A) A B (B) B A (C) B =  (D) A = 

5. ^ ^ ^
2 3 6i j k  ij ^ ^ ^

3i j k  dk ç{ksi fuEu esa ls dkSu gksxk\

The projection of 
^ ^ ^

3i j k   on 
^ ^ ^

2 3 6i j k   is equal to which of the following ?

(A)
1
7 (B)

1
7

 (C) 7 (D) –7
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6. ;fn 0a b
 

  vkSj 0a b
 

  rks fuEu esa ls dkSu lgh gS\

If 0a b
 

   and 0a b
 

   then which of the following is true ?

(A) a b
 

 (B) ||a b
 

(C) 0a


  and 0b


 (D) 0a


  or 0b




7.
xe dx
x fuEu es ls fdlosQ cjkcj gSA

xe dx
x  is equal to which of the following ?

(A) xe (B)
2

xe
(C) 2 xe (D) xx e

8.
3

21

1
1

dx
x fuEu esa ls fdlosQ cjkcj gS\

3

21

1
1

dx
x  is equal to which of the following ?

(A) 3


(B) 4


(C) 6


(D) 12


9.
1 1sin

2


dk eq[; eku fuEu esa ls dkSu gS\

Principal value of 
1 1sin

2


 is equal to which of the following ?

(A) 4


(B)
3
4


(C)
5
4


(D) None of these

10. K ,d vfn'k gS vkSj A ,d n-oxZ vkO;wg gS rks |kA| fuEu esa ls fdlosQ cjkcj gS\
K is a scalar and A is a n-square matrix, then which of the following is true ?
(A) k |A|n (B) k |A| (C) kn |A|n (D) kn|A|

11. ;fn A vkSj B ,d gh Øe osQ lefer vkO;wg gS] rks (AB – BA) fuEu esa ls dkSu gS\
If A, B are symmetric matrices of same order then AB – BA is which of the following ?
(A) skew-symmetric matrix (B) symmetric matrix
(C) zero matrix (D) identity matrix

12.

2

2

2

1
1
1

x x
y y
z z

dk eku fuEu esa ls fdlosQ cjkcj gS\

The value of 

2

2

2

1
1
1

x x
y y
z z

 is equal to which of the following ?

(A) 0 (B) (x – y) (y – z) (z – x)(C) (y – x) (y – z)(z – x) (D) None of these



30 Model Set (Class-XII) 2017

13. ;fn y = log {log (logx)}, rks 
dy
dx fuEu esa ls fdlosQ cjkcj gS\

If y = log {log (logx)}, then 
dy
dx  is equal to which of the following ?

(A)
1

log(log )x (B)
1

log log(log )x x x (C)
1

log(log )x x (D) None of these

14. ;fn y = ax, rks 
2

2

d y
dx

fuEu ls fdlosQ cjkcj gS\

If y = ax, then 
2

2

d y
dx

 is equal to which of the following ?

(A) axlog a (B) ax (loga)2 (C) (ax)2 · loga (D) None of these
15. iQyu f(x) = 2 + 4x2 + 6x4 + 8x6 osQ fy, fuEu esa dkSu lgh gS\

For the function f(x) = 2 + 4x2 + 6x4 + 8x6 which of the following is correct ?
(A) only one maximum value (B) only one minimum value
(C) No maxima and Minima (D) None of these

16. vody lehdj.k 
22

2 1d y dy
dx dx

    
 

dh dksfV (Js.kh) fuEu esa dkSu gS\

The order of the differential equation 
22

2 1d y dy
dx dx

    
 

 is which of the following ?

(A) 1 (B) 2 (C) 3 (D) None of these

17. vody lehdj.k 
dy y
dx x

 dk lkekU; gy fuEu esa ls dkSu gS\

The general solution of the differential equation 
dy y
dx x

  is which of the following ?

(A)
ky
x

 (B) y = kx (C) y = k logx (D) logy = kx

18. y-v{k dh fnd~ dksT;k,¡ gksrh gS fuEu esa ls dkSu gS\

The direction cosine of y-axis are which of the following
(A) (0,1,0) (B) (0,0,1) (C) (1,0,0) (D) (0,0,0)

19. ¯cnq (1, –1,1) vkSj (–1,1,1) dks feykus okyh js[kk dk fnd~ dksT;k,¡ gS fuEu esa ls dkSu gS\

The direction cosine of the line joining (1, –1,1) and (–1,1,1) are which of the following ?

(A) (2, –2,0) (B) (1,–1,0) (C)
1 1, ,0
2 2

 
 
 

(D) None of these
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20. xy-ry dk lehdj.k fuEu esa ls dkSu gS\

The equation of xy-plane is which of the following ?
(A) x = 0 (B) y = 0 (C)  z = 0 (D) xy = 0

21. ;fn 
^ ^ ^

2 3a i j k


   vkSj 
^ ^ ^

4 2b i j k


   , rks a b
 

 fuEu esa ls fdlosQ cjkcj gS\

If 
^ ^ ^

2 3a i j k


    and 
^ ^ ^

4 2b i j k


    then a b
 

  is equal to which of the following ?

(A)
^ ^ ^

10 2 11i j k  (B)
^ ^ ^

10 3 11i j k  (C)
^ ^ ^

10 3 11i j k  (D)
^ ^ ^

10 3 11i j k 

22.
2

a b
   
 

 fuEu esa ls fdlosQ cjkcj gSA

2

a b
   
 

 is equal to which of the following ?

(A) 2 2a b a b
     
 

(B)
2

2 2a b a b
      

 
(C) 2 2 2a b a b

   

  (D) 2 2 2a b a b
   

 

23. 2
0

cot
tan cot

x
x x



 dk eku cjkcj gS fuEu esa ls fdlosQ cjkcj gS\

The value of 2
0

cot
tan cot

x
x x



  is equal to which of the following ?

(A) 4


(B) 2


(C)  (D) 3


24.
2

0 0
( ) 2 ( )

a a
f x dx f x dx   rks fuEu esa dkSu&lk dFku lR; gS\

2

0 0
( ) 2 ( )

a a
f x dx f x dx   is true for which of the following ?

(A) f (2a – x) = – f(x) (B) f(2a – x) = f (x) (C) f (x) is an odd function (D) f(x) is an even function

25. 2 2

dx
x a dk eku fuEu esa ls dkSu gS\

The value of 2 2

dx
x a  is which of the following ?

(A)
1 log

2
x a

a x a



(B)
1 log

2
x a

a x a



(C)  2 2log x x a  (D)  2 2log x x a 

26. ;fn ^ ^ ^
2 8a i j k



   vkSj ^ ^ ^
3 4b i j k



   , rks a b
 

 dk ifjek.k fuEu esa ls fdlosQ cjkcj gS\

If 
^ ^ ^

2 8a i j k


    and 
^ ^ ^

3 4b i j k


    then the magnitude of  a b
 

 is equal to which of the following ?

(A) 13 (B)
13
3 (C)

3
13 (D)

4
13
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27. ;fn A vkSj B Lora=k ?kVuk,¡ gS vkSj 
1
2

AP
B

   
 

rks P(A) dk eku fuEu esa ls fdlosQ cjkcj gS\

If A and B are independent events and 
1
2

AP
B

   
 

 then the value of P(A) is equal to which of the following ?

(A) 0 (B)
1
4 (C)

1
2 (D) None of these

28. ;fn fdlh ljy js[kk dk fnd~ dksT;k (k,k,k) gS] rks k dk eku fuEu esa ls dkSu gS\
If the direction cosine of a straight lines are (k,k,k)  then value of k is which of the following ?

(A) k > 0 (B) 0 < k < 1 (C) k = 1 (D)
1
3

k  

29. 1 7cos cos
6

  
 
 

dk eku fuEu esa ls dkSu gS\

1 7cos cos
6

  
 
 

 is equal to which of the following ?

(A)
7
6


(B)
5
6


(C) 3


(D) 6


30. x (x – 2)(x –4), 1 x 4, ekè; eku lkè; dks fuEu esa ls x osQ fdl eku osQ fy, larq"V djsxk\
x (x – 2)(x –4), 1 x 4, will satisfy mean value theorem at which of the following value of x ?
(A) 1 (B) 2 (C) 3 (D) 4

31. ;fn A vkSj B oxZ vkO;wg gS rks (AB)' fuEu eas ls fdlosQ cjkcj gS
If A and B are square matrix then (AB)' is equal to which of the following ?
(A) A'B' (B) B'A' (C) AB' (D) A'B

32. ;fn 
2 1 1
4 3 2

x y
x y
     

            
, rks (x,y) fuEu eas ls dkSu gksxk\

If 
2 1 1
4 3 2

x y
x y
     

            
, then (x,y) is which of the following ?

(A) (1,1) (B) (1,–1) (C) (–1,1) (D) (–1,–1)
33. ;fn [A]m × p vkSj [B]p × n rks AB dh dksfV fuEu esa ls dkSu gS\

If [A]m × p and [B]p × n then order of AB is which of the following ?
(A) m × p (B) p × n (C) p × p (D) m × n

34. vody lehdj.k 
1dy yf

dx x


  dk lekdyu xq.kkad fuEu esa ls dkSu gS\

Integrating factor of the differential equation 
1dy yf

dx x


   is which of the following ?

(A) ex (B) xex (C)
xe

x
(D) x

x
e
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35. ;fn cos, cos, cos,d js[kk dk fnd dksT;k gS] rks sin2+ sin2+ sin2dk eku fuEu esa ls fdlosQ cjkcj gS\

If cos, cos, cosare d.c.'s of a line, then the value of sin2+ sin2+ sin2is equal to which of the following ?
(A) 1 (B) 2 (C) 3 (D) 4

36. (, , ) ls xqtjus okyh vkSj v{k ij leku dks.k cukus okyh js[kk dk lehdj.k gS
The equation of line through (, , ) and equally inclined to the axes are

(A) x – = y –= z –  (B)
1 1 1x y z  
 

  

(C)
x y z
 

   (D) None of these

37. ;fn (i,j,k) rhu yEcor bdkbZ lfn'k gS] rks i · (j × k) + j · (i × k) + k (i × j) dk eku fuEu esa ls dkSu lk gS\
If (i,j,k) are three perpendicular unit vector, then the value of i · (j × k) + j · (i × k) + k (i × j) is which of the
following ?
(A) 0 (B) –1 (C) 1 (D) 3

38. ^ ^
j i dk eku fuEu esa ls dkSu&lk gS\

The value of 
^ ^
j i  is which of the following.

(A) ^
k (B) ^

k (C)
^
j (D) i

39. a b c
 
  

dk eku fuEu esa ls dkSu&lk gS\

The value of a b c
 
  

 is which of the following ?

(A) 0 (B) 1 (C) a b
 

 (D) a b c
  

 

40.
2

1
1

dx
x x  dk eku fuEu esa ls dkSu&lk gS\

2

1
1

dx
x x   equal to which of the following ?

(A) tan–1x (B) sin–1x (C) sec–1x (D) None of these

ANSWERS

1. (A) 2. (B) 3. (D) 4. (A) 5. (B) 6. (D) 7. (C) 8. (D) 9. (A) 10. (D)

11. (A) 12. (B) 13. (B) 14. (B) 15. (B) 16. (B) 17. (B) 18. (A) 19. (C) 20. (C)

21. (B) 22. (B) 23. (A) 24. (B) 25. (A) 26. (A) 27. (C) 28. (D) 29. (B) 30. (B)

31. (B) 32. (C) 33. (D) 34. (C) 35. (B) 36. (A) 37. (C) 38. (B) 39. (A) 40. (C)
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[k.M – II ( xSj&oLrqfu"B ç'u)
SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

le; % 2 ?kaVk 05 feuV iw.kk±d : 60
Time : 2 Hours 05 Min. Full Marks : 60

y?kq mÙkjh; ç'u
(Short Answer Type Question)

ç'u la[;k 1 ls 8 rd y?kq mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 4 vad fu/kZfjr gSA 8 × 4 = 32
Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8 × 4 = 32

1. x osQ fy, gy djsa (Solve for x) % 1 1sin sin 2
3

x x  
 

2. fl¼ djsa (Prove that) % 

2

2 2 2 2

2

4
a ab ac

ab b bc a b c
ac bc c


 



3. K osQ fdl eku osQ fy,] iQyu 

cos ,
2 2( ) ,

23 ,
2

k x x
xf x x

x

      


ij lrr gksxkA

For what value of k, the function  

cos ,
2 2( ) ,

23 ,
2

k x x
xf x x

x

      


 is continuous at 2
x 
 .

4. ;fn x = a(– sin), y = a(1 – cos), rks 2


  ij 
dy
dx çkIr djsaA

If x = a(– sin), y = a(1 – cos). Find 
dy
dx  at 2


  .

5. ;fn 
3
5
2

A
 
   
  

vkSj B = [1,0,4] rks (AB)' = B'A' dh tk¡p djsaA

If  
3
5
2

A
 
   
  

 and B = [1,0,4] verify that (AB)' = B'A' .
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6. vody lehdj.k dks gy djsa % 1dy x y xy
dx

   

Solve the differential equation 1dy x y xy
dx

   

7. ;fn ^ ^ ^
4a i j k



    dk vfn'k iz{ksi ^ ^ ^
2 6 3b i j k



   ij 4 bdkbZ gS rks dk eku Kkr djsaA

Find when the scalar projection of 
^ ^ ^

4a i j k


     on 
^ ^ ^

2 6 3b i j k


    is 4 unit.

8. ;fn P(A) = 0.4, P(B) = 0.8, 0.6BP
A

   
 

gS rks 
AP
B

 
 
 

vkSj P(A B) Kkr djsaA

If P(A) = 0.4, P(B) = 0.8, 0.6BP
A

   
 

. Find 
AP
B

 
 
 

 and P(A B)

nh?kZ mÙkjh; ç'u
(Long Answer Type Question)

ç'u la[;k 9 ls 12 rd nh?kZ mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 7 vad fu/kZfjr gSA 4 × 7 = 28
Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 × 7 = 28

9. nh?kZo`r 
2 2

2 2 1x y
a b

  vkSj ljy js[kk 1x y
a b
  ls f?kjs y?kq {ks=k dk {ks=kiQy Kkr djsaA

Find the area of the smaller region bounded by the ellipse 
2 2

2 2 1x y
a b

   and straight line 1x y
a b
  .

10. js[kk 
1 2

1 2 3
x y z 
  esa fcUnq (1,6,3) dk çfrfcEc Kkr djsaA

Find the image of the point (1,6,3) in the line 
1 2

1 2 3
x y z 
  .

11. Kkr djsa (Evaluate) : 
2sin 3cos
3sin 4cos

x xdx
x x



12. U;wurehdj.k djsa Z = 20x + 10y
tcfd  x + 2y 40

3x + y 30
4x + 3y 60
x,y 0

Maximise Z = 20x + 10y subject to constraints
Subject to x + 2y 40

3x + y 30
4x + 3y 60
x,y 0
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ANSWERS

1. Given that  1 1 1 3sin sin 2 sin
3 2

x x  
  

 1 1 13sin sin sin 2
2

x x    

  
2

1 2 1 2 13 3 3 3sin 1 1 sin 1 1 sin 2
2 2 4 2

x x x x x  
                       

[sin–1(–x) = –sin–1x]

 23 1 2
2 2
x x x   

  23 1 4x x x   

  25 3 1x x 

Squaring we get
25x2 = 3(1 – x2)

 28x3 = 3

 2 3
28

x 


3

2 7
x  

As 
3

2 7
x 
  does not satisfy the given equation

So, 
3

2 7
x 

2.

2

2

2

a ab ac a a a
ab b bc abc b b b
ac bc c c c c

 
  

 

Taking common a from c1, b from c2 and c from c3

0 0
2 2
0 2

a
abc b b b

c c
 


[By c1 c1 + c3 & c2 c2 – c3]
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2 2 2 22
4 4

0 2
b b

abc a a bc bc a b c
c

 
     

3. Since, f(x) is continuous at 2
x 


So    
2

2 2

coslim lim
2x

x x

k xf x f x
x

  
 

     


0

cos
2lim

2 2
2

h

k h
f

h


             
 

put 
2

As , 0
2

h

x h

   
 

    

0 0

sin sinlim lim 1
2 2 2 2h h

k h k h k k
h h 


    



i.e. 2 2
kf    

 

 3
2
k



 k = 6
4.  x = a (– sin)

Differentiating both side w.r.t. 

  1 cosdx a
d

  


and y = a (1 – cos)

 sindy a
d

 


  
sin sin

1 cos 1 cos

dy
dy ad

dxdx a
d

   
   



At  
sin 12, 1

2 1 01 cos
2

dy
dx




    
 

5. 

3 1

3
5
2

A



 
   
  

 and B = [1,0,4]1 × 3
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  
3 3 0 12
5 1,0,4 5 0 20
2 2 0 8

AB
   
        
      

  
3 5 2

' 0 0 0
12 20 8

AB
 
   
  

Now, A' = [3,5,2]1 × 3  &  

3 1

1
' 0

4
B



 
   
  

  
1 3 5 2

' ' 0 3,5,2 0 0 0
4 12 20 8

B A
   
        
      

 (AB)' = B'A'

6. Given differential equation is 1dy x y xy
dx

   

or, (1 ) (1 ) (1 )(1 )dy x y x x y
dx

      

or, (1 )
1
dy x dx

y
 



Integrating both side, we have

 1
1
dy x dx

y
 

 


2

log 1
2
xy x c   

7. The scaler projection of a


 on  a bb
b

 







Now,    4 2 6 3 2 6 1 4 3 2 18a b i j k i j k
 

                  and 2 2 22 6 3 49 7b


    

But, given that  4a b

b

 







2 18 4

7
 


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 2= 28 – 18 = 10
 = 5 unit

8.  P(A B) = P(A) · P(B/A) = 0.4 × 0.6 = 0.24

Now, 
( ) 0.24 0.3

( ) 0.8
A P A BP
B P B

     
 

and ( ) ( ) ( ) ( ) 0.4 0.8 0.2 0.96P A B P A P B P A B        

9. The given ellipse is  
2 2

2 2 1x y
a b

   and the line is 1x y
a b
  .

Ox' x

y

y'

B b(0, )

A
a( ,0)

C

The sketch is as— The shaded region is the require area

  1 20
( )

a
ar ABCA y y dx 

   
0 0

 of the ellipse  of the line
a a

y dx y dx  
 2 2

0 0

a a b a xb a x dx dx
a a


   

2 2 2 2
1

00

sin
2 2 2

a a
b x a x a x b xax
a a a


   

      
   

2 2
1 20 sin 0 0

2 2
b a a b aa
a a a

   
       

   

2
1sin 1

2 2 4 2
ab b a ab ab

a
        

 

So, The require area sq. units
4 2
ab ab   

 

10. Let the given line 
1 2

1 2 3
x y z 
   be AB.
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P(1,6,3)

Q( , , ) 

OA B

Any point ‘O’ on line AB is given by (k, 2k + 1, 3k + 2)
So, direction ratio of the line OP are k – 1 , 2k – 5, 3k – 1
 OP AB
 (k – 1) × 1 + (2k – 5) × 2 + (3k – 1) × 3 = 0
 14k – 14 = 0
 k = 1
Hence, co-ordinate of O are (1,3,5)
Now, Let image of P(1,6,3) in the given line be Q (, , )
So, ‘O’ is the mid point of PQ


1 6 31, 3, 5

2 2 2
    

  

 = 1, = 0, = 7
So, The image of P is R(1,0,7)

11. Let 
2sin 3cos
3sin 4cos

x xI dx
x x


 


Let    2sin 3cos 3sin 4cos 3sin 4cosdx x A x x B x x
dx

     

= A(3sinx + 4cosx) + B · (3cosx – 4 sinx)
= (3A – 4B)sinx + (4A + 3B)cosx
 3A – 4B = 2 and 4A + 3B = 3

On solving, we have 
18
25

A   and 
1
25

B 


 3sin 4cos (3cos 4sin )

3sin 4cos
A x x B x x

I dx
x x

  
 



3cos 4sin
3sin 4cos

x xA B dx
x x
     

3cos 4sin
3sin 4cos

x xAdx B dx
x x


 
 

 18 1 log 3sin 4cos
25 25

x x x C    
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[Put 3sinx + 4cosx = t and evaluate the 2nd integral]

12. On changing the inequality into equation, we have
x + 2y = 40, 3x + y = 30, 4x + 3y = 60

We first draw the graph of given line

X

The shaded region EAQPE is the feasible region.
The vertices of the feasible region are E (15,0), A(40,0), Q (4,18) and P(6,12)
Now, the value of the objective function are as :

Given, z = 20x + 10y
At E (15,0) , z = 20 × 15 + 10 × 0 = 300
At A(40,0), z = 20 × 40 + 10 × 0 = 800
At Q(4,18), z = 20 × 4 + 10 × 18 = 260
At P(6,12), z = 20 × 6 + 10 × 12 = 240
Obviosly, z is minimum at P(6,12)
Hence, x = 6, y = 12 is optimal solution of the given LPP and the optimal value of z is 240.
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SET-4
le; % 1 ?kaVk 10 feuV iw.kk±d : 40

Time : 1 Hours 10 Min. Full Marks : 40

[k.M – I ( oLrqfu"B ç'u)
SECTION-I (OBJECTIVE TYPE QUESTIONS)

ç'u la[;k 1 ls 40 rd fuEu esa fn, x, pkj fodYiksa esa ls ,d gh mÙkj lgh gSA çR;sd ç'u osQ lgh mÙkj dks mÙkj rkfydk
esa fpfÉr djsaA 40 × 1 = 40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from
given options. 40 × 1 = 40

1.
log x

x dk vf/dre eku gSA

The maximum value of  
log x

x  is

(A) 1 (B)
2
e (C) e (D)

1
e

2. ;fn P(A) = 0.5, P(B) = 0.2, 0.2BP
A

   
 

rks 
AP
B

 
 
 

gS

If P(A) = 0.5, P(B) = 0.2, 0.2BP
A

   
 

then AP
B

 
 
 

 is

(A) 0.5 (B) 0.2 (C) 0.3 (D) 0.7

3. 2 2

dx
a x dk eku gS

The value of  2 2

dx
a x is

(A) 1sin x
a

 (B) 11 tan x
a a

 (C) 1sec x
a

 (D) None of these

4. oØ y2 = 4ax vkSj js[kk y = x osQ chp f?kjs {ks=k dk {ks=kiQy gS

The area enclosed between the curve y2 = 4x and the line y = x is

(A)
1
2 (B)

2
3 (C)

4
3 (D)

8
3
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5. ry 2x – 3y – 6z + 14 = 0 ij vfHkyEc dk fnd~ dksT;k gS

The direction cosine of a normal to the plane 2x – 3y –6z + 14 = 0 are

(A)
2 3 6, ,
7 7 7

  
 
 

(B)
2 3 6, ,

7 7 7
 

 
 

(C)
2 3 6, ,

7 7 7
   

 
 

(D) None of these

6. ry 2x – y + z = 6 vkSj x + y + 2z = 7 osQ chp dk dks.k gS
The angle between the planes 2x – y + z = 6 and x + y + 2z = 7 is

(A) 4


(B) 6


(C) 3


(D) 2


7. xy-ry ij fdlh ukeZy dh fnd dksT;k gS
The direction cosine of any normal to the xy- plane are
(A) (1,0,0) (B) (0,1,0) (C) (1,1,0) (D) (0,0,1)

8. lehdj.k 
^

r i


  çn£'kr djrk gS

The equation 
^

r i


   represents
(A) x-axis (B) y-axis (C) z-axis (D) None of these

9. ;fn 0a b c
  

   , rks

If 0a b c
  

   , then

(A) 0a b
 

  (B) a b
 

 (C) a b b c c a
     

     (D) None of these

10. ;fn 4a b
 

  vkSj 2a b
 

  rks 
2 2

a b
 

 gS

If 4a b
 

   and 2a b
 

   then 
2 2

a b
 

  is

(A) 2 (B) 6 (C) 8 (D) 20

11. a b c
     
 

cjkcj gS

a b c
     
 

 equal to

(A) a b c
   
  

(B) b a c
  
  

(C) b c a
  
  

(D) None of these

12.
^ ^ ^
i j k 
  

dk eku cjkcj gS

The value of 
^ ^ ^
i j k 
  

 equal to

(A) 1 (B) 0 (C) 2 (D) None of these
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13. vody lehdj.k 
44

4

d y dyy
dx dx

    
 

dh dksfV vkSj ?kkr Øe'k% gS

The order and degree of the differential equation 
44

4

d y dyy
dx dx

    
 

are respectively

(A) 2,2 (B) 4,1 (C) 2,4 (D) 4,2

14.  log 2logdyx x y x
dx

  dk lekdyu xq.kkad gS

The integrating factor of   log 2logdyx x y x
dx

   is

(A) x (B) ex (C) logx (D) log (logx)

15.
2

1
x dx

 dk eku gS

2

1
x dx

  equal to

(A) 1 (B)
3
2 (C) 2 (D)

5
2

16.  2 3

2
ax bx c dx


  dk eku fuHkZj gS

The value of  2 3

2
ax bx c dx


   depends on

(A) The value of a (B) The value of b (C) The value of c (D) None of these

17.
cos y dy

y dk eku gS

cos y dy
y  is equal to

(A) 2cos y (B) (cos ) /y y (C) sin y (D) 2sin y

18. ;fn 
2 6 2

18 18 6
x

x
 rks x dk eku cjkcj gS

If 
2 6 2

18 18 6
x

x
  then x is equal to

(A) 0 (B) ±6 (C) –6 (D) 6
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19.
cos sin
sin cos

   
   

dk O;qRØe gSA

The inverse of 
cos sin
sin cos

   
   

 is

(A)
cos sin
sin cos

   
    

(B)
cos sin
sin cos

  
    

(C)
cos sin
sin cos

   
    

(D) None of these

20. ;fn 
a b b c c a a b c
b c c a a b k b c a
c a a b b c c a b

  
   
  

rks k =

If 
a b b c c a a b c
b c c a a b k b c a
c a a b b c c a b

  
   
  

, then k =

(A) 1 (B) 2 (C) 3 (D) 8

21. ;fn 
1 2
0 1

A  
  
 

, rks An dk eku gS

If 
1 2
0 1

A  
  
 

, then An equal to

(A)
1 2
0 1

n 
 
 

(B)
2
0 1

n 
 
 

(C)
1 2
0 1

n 
 
 

(D)
1
0 2

n 
 
 

22. 1 1cos
2

   
 

dk eq[; eku gS

Principal value of  1 1cos
2

   
 

 is

(A)
3
4


(B)
5
4


(C) 4


(D) None of these

23. 1 11 1cos 2sin
2 2

             
dk eku gS

1 11 1cos 2sin
2 2

             
 equal to

(A) 3


(B)
2
3


(C) 2


(D) None of these
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24. If y = e3logx, then 
dy
dx  is equal to

(A) 3x2 (B) 2 logx (C)
3y
x (D) 3xy

25. ax dk vody xq.kkad gSA

Differential co-effcient of ax is

(A) ax (B) ax loga (C)
log

xa
a

(D) log ax

26. oØ y = x3 + 3x ij Li'khZ fcUnq x = –1 vkSj x = 1 ij gS

Tangent of the curve y = x3 + 3x at x = –1 and x = 1 are
(A) parallel (B) intersecting at right angles
(C) intersecting at an angle of 45º (D) None of these

27. cos x dk x osQ lkis{k esa vody xq.kkad gS

d.c. of  cos x  with respect to x is

(A)
1 sin x
x (B)

1 sin
2

x
x (C)

1 sin
2

x
x

 (D) sin x

28. oØ y2 = x vkSj x2 = y osQ chp (1,1) ij dks.k gS

The angle between the curves y2 = x and x2 = y at (1,1) is

(A) 1 4tan
3

 (B) 1 3tan
4

 (C) 90º (D) 45º

29. ;fn 
2 4
3 2

A  
  
 

vkSj 
1 3
2 5

B  
   

rks A + B gS

If 
2 4
3 2

A  
  
 

 and 
1 3
2 5

B  
   

 then A + B is

(A) 3 7
1 7
 
 
 

(B)
1 7
1 3
 
 
 

(C)
3 7
5 2
 
 
 

(D) None of these

30. ;fn A ,d m × n vkO;wg gS] rks A' gS
If A is a m × n matrix then A' is
(A) m × n (B) n × m (C) m × m (D) n × n

31. ;fn 1 2 3a a i a j a k


   vkSj 1 2 3b b i b j b k


   , rks a b
 

 gS

If 1 2 3a a i a j a k


    and 1 2 3b b i b j b k


    then a b
 

  is

(A) a1a2 + b1b2 + c1c2(B) a1b2 + a2b1 + c1c2 (C) a1b1 + a2b2 + a3b3 (D) None of these
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32.
^ ^ ^

2 2i j k  vkSj 
^ ^ ^

6 3 2i j k  osQ chp dk dks.k gS

Angle between 
^ ^ ^

2 2i j k   and 
^ ^ ^

6 3 2i j k   is

(A) 1 4cos
21

 (B) 1 16cos
21

 (C) 1 4cos
5

 (D) 1 21cos
8



33. ^ ^
i k cjkcj gS (equal to)

(A) 0 (B) 1 (C)
^
j (D) None of these

34. nks ikls dks lkFk&lkFk mNkyk tkrk gSA ;ksx 7 vkus dh izkf;drk gSA

Two dice are tossed simultanously. The probability of getting a sum 7 is

(A)
1
6 (B)

5
6 (C)

5
36 (D)

1
9

35. ^ ^ ^
i j k  cjkcj gS (equal to)

(A) 2 (B) 3 (C) 2 (D) None of these

36. z-v{k dh fnd~dksT;k gSA

The direction cosine of z-axis is

(A) (0,1,0) (B) (1,0,0) (C) (0,0,1) (D) (0,0,2)

37. nks js[kk ftldh fnd~dksT;k (l1, m1, n1) vkSj (l2, m2, n2) gS ijLij yEcor gS ;fn

Two lines with d.c. (l1, m1, n1) and (l2, m2, n2) are at right angle if

(A) l1l2 + m1m2 + n1n2 = 0 (B) l1 = l2, m1 = m2, n1 = n2

(C)
1 1 1

2 2 2

l m n
l m n
  (D) l1l2 = m1m2 = n1n2

38. ewy ¯cnq ls js[kk 
^ ^ ^ ^ ^ ^

4 2 4 3 4 5r i j k i j k
             

   
ij yEc dh nwjh gSA

(A) 2 (B) 2 3 (C) 6 (D) 7

39. ;fn x = acos4vkSj y = a sin4, rks 
3
4


  ij 
dy
dx gS

If x = acos4and y = a sin4then 
dy
dx  at 

3
4


   is

(A) a2 (B) 1 (C) –1 (D) –a2
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40.
'A AP P

B B
      
   

dk eku gSA

The value of 'A AP P
B B

      
   

 is

(A) 1 (B) 0 (C)
1
2 (D) None of these

ANSWERS

1. (D) 2. (A) 3. (B) 4. (D) 5. (A) 6. (C) 7. (D) 8. (A) 9. (C) 10. (D)

11. (A) 12. (A) 13. (B) 14. (C) 15. (D) 16. (C) 17. (D) 18. (B) 19. (D) 20. (B)

21. (A) 22. (A) 23. (B) 24. (A) 25. (B) 26. (A) 27. (C) 28. (B) 29. (A) 30. (B)

31. (C) 32. (A) 33. (A) 34. (A) 35. (B) 36. (C) 37. (A) 38. (C) 39. (C) 40. (A)
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[k.M – II ( xSj&oLrqfu"B ç'u)
SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

le; % 2 ?kaVk 05 feuV iw.kk±d : 60
Time : 2 Hours 05 Min. Full Marks : 60

y?kq mÙkjh; ç'u
(Short Answer Type Question)

ç'u la[;k 1 ls 8 rd y?kq mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 4 vad fu/kZfjr gSA 8 × 4 = 32
Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8 × 4 = 32

1. iQyu f(x) = x2 – 2x + 4 osQ fy, [1,5] ij ySaxjkUtst ekè; eku lkè; dks tk¡psA
Verify Lagrange's mean value theorem for the function f (x) = x2 – 2x + 4 on [1,5]

2. ;fn x3 + y3 = sin (x + y), rks 
dy
dx Kkr djsaA

If x3 + y3 = sin (x + y), find 
dy
dx

3. ;fn 
1 0
1 7

A  
   

vkSj 
1 0
0 1

I  
  
 

, rks k dk eku Kkr djsa rkfd A2 = 8A + KI

If 
1 0
1 7

A  
   

 and 
1 0
0 1

I  
  
 

, then find k so that A2 = 8A + KI

4. ekuk fd N, çkÑfrd la[;kvksa dk leqPp; gSA lEcU/ R, N × N ij bl izdkj ifjHkkf"kr gS (a, b) R (c,d) ;fn vkSj
osQoy ;fn a + d = b + c fn[kkosa fd R ,d rqY;rk lEcU/ gSA
Let N be the set of all Natural numbers. A relation R be defined on N × N by (a,b) R (c,d) iff a + d = b + c. Show
that R is an equivalence relation.

5. Kkr djas (Evaluate) : 
 21

xxe dx
x

6. fl¼ djsa (Prove that) : 1 1 1 11 1 1 1tan tan tan tan
3 5 7 8 4

    
   

7. fl¼ djsa (Prove that) : 

3

3

3

1
1 ( )( )( )( )
1

a a
b b a b b c c a a b c
c c

     

8. ;fn 
^ ^ ^

2 2a i j k


   vkSj ^ ^ ^
b i j k


    rks a b
 

 dh fn'kk esa ,d bdkbZ lfn'k Kkr djsaA

If  
^ ^ ^

2 2a i j k


    and 
^ ^ ^

b i j k


    , find a unit vector in the direction of a b
 

 .
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nh?kZ mÙkjh; ç'u
(Long Answer Type Question)

ç'u la[;k 9 ls 12 rd nh?kZ mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 7 vad fu/kZfjr gSA 4 × 7 = 28
Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 × 7 = 28

9. vody lehdj.k x (1 + y2)dx – y(1 + x2)dy = 0 dks gy djsaA fn;k x;k gS y = 0 tc x = 1
Solve the differential equation x (1 + y2)dx – y(1 + x2)dy = 0 given that y = 0 when x = 1

10. Kkr djsa (Evaluate) : 2
0 sin cos

x dx
x x




11. ,d >ksys esa 5 xsan gSA nks xsan fudkyk tkrk gS vkSj og mtyk ik;k tkrk gSA >ksys esa lHkh xsan mtyk gksus dh izkf;drk

D;k gksxh\
An urn contains five balls. Two balls are drawn and are found to be white. What is the probability that all the balls are
white.

12. U;wurehdj.k djsa Z = x – 5y + 20
tcfd  x – y 0

–x + 2y 2
x 3
y 4
x,y 0

Maximise Z = x – 5y + 20 subject to constraints
Subject to x – y 0

   –x + 2y 2
    x 3
   y 4
   x,y 0

ANSWERS
1. Since, f(x) = x2 – 2x + 4 is a polynomial.

So, f(x) is continuous on [1,5] and differentiable on (1,5)
Now, f ' (x) = 2x – 2
and f (1) = 1 – 2 + 4 = 3

f (5) = 25 – 10 + 4 = 19
By Lagrange's mean value theorem, there exists c (1,5) such that

(5) (1)'( )
5 1

f ff c 





19 3 162 2 4
5 1 4

c 
   


 2c = 6
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 c = 3 (1,5)
Hence, Lagrange's mean value theorem is verified.

2. Given that x3 + y3 = sin(x + y)
Differentiating w.r.t. x, we have

 3 3( ) sin( )d dx y x y
dx dx

  


2 2 sin( )3 3 ( )

( )
dy d x y dx y x y
dx d x y dx


    




2 23 3 cos( ) 1dy dyx y x y

dx dx
       

 2 23 cos( ) cos( ) 3dyy x y x y x
dx

       


2

2

cos( ) 3
3 cos( )

dy x y x
dx y x y

 


 

3. Since, 
1 0
1 7

A  
   


2 1 0 1 0 1 0

1 7 1 7 8 49
A A A      

               

Again, 
1 0 1 0 8 0 0 8 0

8 8
1 7 0 1 8 56 0 8 56

k k
A KI k

k k
         

                          

 A2 = 8A + KI


1 0 8 0
8 49 8 56

k
k

   
        

By equality of matrices
1 = 8 + k and 56 + k = 49

 k = –7
4. To show R is an equivalence relation.

We have to show R is (i) Reflexive (ii) Symmetric (iii) Transitive
(i) Since a + b = b + a

 (a,b) R (a,b)
 R is Reflexive

(ii) (a,b) R (c,d) a + d = b + c
 b + c = a + d
 c + b = d + a
 (c,d) R (a,b)
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 R is symmetric

(iii) Let (a,b) R (c,d) and (c,d) R (e,f)
a + b = b + c and c + f = d + e
a + d + c + f = b + c + d + e
 a + f = b + e
 (a,b) R (e,f)
 R is transitive
Hence R is an equivalence relation on N × N

5. 2 2

1 1
(1 ) (1 )

x
xxe xI dx e dx

x x
 

  
  

2 2 2

1 1 1 1
(1 ) (1 ) 1 (1 )

x xxe dx e dx
x x x x

    
              
 

 ( ) '( )xe f x f x dx   where 
1( )

1
f x

x




1( )
1 1

x
x x ee f x c e c c

x x
      

 

6. L.H.S. 1 1 1 11 1 1 1tan tan tan tan
3 5 7 8

      

1 1 1 11 1 1 1tan tan tan tan
3 7 5 8

            
   

1 1

1 1 1 1
3 7 5 8tan tan1 1 1 11 1

3 7 5 8

 
 

 
   

1 110 21 13 40tan tan
21 20 40 39

    

1 11 1tan tan
2 3

  

1

1 1
2 3tan 1 11

2 3





 

1tan 1 R.H.S.
4

 
  
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7. Let 

3

3

3

1
1
1

a a
b b
c c

 

3

3 3

3 3

1
0
0

a a
b a b a
c a c a

   
 

By applying R2 R2 – R1 and R3 R3 – R1

3

2 2

2 2

1
( )( ) 0 1

0 1

a a
b a c a b ba a

c ca a
    

 

By taking common (b – a) from R2 and (c – a) from R3

2 2

2 2

1
( )( ) 1

1
b ab a

b a c a
c ca a
 

    
  (Expanding along c1)

= (b – a)(c – a) [(c2 + ca + a2) – (b2 + ba + a2)]
= (b – a)(c – a)[(c2 – b2) + a (c – b)]
= (b – a) (c – a)(c – b) (c + b + a)
= (a – b) (b – c) (c – a) (a + b + c)

8. Here, 
^ ^ ^

2 2a i j k


  

and 
^ ^ ^

b i j k


   


^ ^ ^ ^ ^

0a b i j k i k
 

      

 2 2 21 0 1 2a b
 

    

So, unit vector along 
^ ^

^ ^1 1
2 2 2

a b i ka b i k
a b

 
 

 

       
  

9. Given that x (1 + y2)dx – y (1 + x2)dy = 0
or, x (1 + y2)dx = y (1 + x2)dy

or, 2 21 1
y xdy dx
y x


 

Integrating both side, we have

2 21 1
y xdy dx
y x


  

or, 2 2

1 2 1 2
2 1 2 1

y xdy dx
y x


  
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or,  2 21 1log(1 ) log 1
2 2

y x c    …(i)

Again, when x = 1, y = 0


1 1log1 log 2
2 2

c 


1 log 2
2

c  

So, from (i)

2 21 1 1log(1 ) log(1 ) log 2
2 2 2

y x   

or, log (1 + y2) = log (1 + x2) – log2

or,
2

2 1log(1 ) log
2
xy

 
   

 

or,
2

2 11
2
xy 

 

 x2 – 2y2 = 1
Hence, the require solution of given differential equation is x2 – 2y2 = 1

10. Let  ( )
sin cos

xf x
x x




…(i)

then  2 2
2 cos sinsin cos

2 2

x x
f x

x xx x

 
                  

   

…(ii)

By (i) + (ii)


1( )

2 2 cos sin
f x f x

x x
        

sec
42 22 2 cos

4

x
x

            
 

Now, 2
0

( )I f x dx


 

So, 2
0 2

I f x dx
    

 

2
0

2 ( )
2

I f x f x dx
          

 2
0

1 ( )
2 2

I f x f x dx
           



Model Set (Class-XII) 2017 55

   2
0

1 sec
2 42 2

x dx
      

 

   
2

0

log sec tan
4 44 2

x x



                  

   log sec tan log sec tan
4 4 4 44 2

                

      log 2 1 log 2 1
4 2
      

      22 1log log 2 1 log 2 1
4 2 2 1 4 2 2 2
   

    


11. Let A = The events of drawing two white balls when two balls are drawn out of 5 balls in urn
A1 = The events that urn contains 5 white balls
A2 = The events that urn contains 4 white balls
A3 = The events that urn contains 3 white balls
A4 = The events that urn contains 2 white balls

We have to find 1AP
A

 
 
 

So, By Baye's theorem

 

1
11

1 2 3 4
1 2 3 4

( )

( ) ( ) ( )

AP A P
AAP

A A A A AP A P P A P P A P P A P
A A A A

 
  

                         
      

Here, we assume that
P(A1) = P(A2) = P(A3) = P(A4)

So,        1 2 3 4
1
4

P A P A P A P A   

1

AP
A

 
 

 
 Probability of drawing 2 white balls when urn contains 5 white balls & 2 balls are drawn from urn.

    
2

2

5 1
5
C
C

 

Similarly, 
2 2

2 2 3 2

4 36 3,
5 10 5 10
c cA AP P

A c A c
  

     
   

 and  
2

4 2

2 1
5 10

cAP
A c

 
  

 
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So, 1

1 1 1 10 14
1 1 6 1 3 1 1 6 3 1 20 21 1
4 4 10 4 10 4 10 10 10 10

AP
A

      
           

12. First, we draw the lines
x – y = 0 …(i)
–x + 2y = 2 …(ii)
x = 3 …(iii)
y = 4 …(iv)

The feasible region is shaded region ABCDA. Its vertices are A(3,3), B(3,2.5), C (6,4) and D(4,4)
Given objective function is z = x – 5y + 20
At A(3,3), z = 3 – 5 × 3 + 20 = 8
At B(3, 2.5), z = 3 – 5 × 2.5 + 20 = 10.5
At C(6,4), z = 6 – 5 × 4 + 20 = 6
At D(4,4), z = 4 – 5 × 4  + 20 = 4
Here, the minimum value of z is 4 at (4,4)
Hence, x = 4, y = 4 is the solution of given LPP and minimum z = 4.
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SET-5
le; % 1 ?kaVk 10 feuV iw.kk±d : 40

Time : 1 Hours 10 Min. Full Marks : 40

[k.M – I ( oLrqfu"B ç'u)
SECTION-I (OBJECTIVE TYPE QUESTIONS)

ç'u la[;k 1 ls 40 rd fuEu esa fn, x, pkj fodYiksa esa ls ,d gh mÙkj lgh gSA çR;sd ç'u osQ lgh mÙkj dks mÙkj rkfydk
esa fpfÉr djsaA 40 × 1 = 40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from
given options. 40 × 1 = 40

1. ;fn f : R R, f(x) = 5x + 4 osQ }kjk ifjHkkf"kr gS rks fuEu esa dkSu&lk f –1(x) osQ cjkcj gS

If  f : R R, is defined by  f(x) = 5x + 4 then which of the following is equal to f –1(x)

(A)
5

4
x 

(B)
4

5
x 

(C) 4
5
x
 (D) 4

4
x


2. ;fn f}in lafØ;k ‘0’, a 0 b = a2 + b2  osQ }kjk ifjHkkf"kr gS rks fuEu esa dkSu&lk (102)06 osQ cjkcj gSA

If binary operation ‘0’ is defined as a 0 b = a2 + b2 then (102)06 equal to which of the following.
(A) 12 (B) 28 (C) 61 (D) None of these

3. ;fn 1 1sin (1 ) 2sin
2

x x  
   rks x dk eku gSA

If 1 1sin (1 ) 2sin
2

x x  
   , then x is equal to

(A)
10,
2 (B)

11,
2 (C) 0 (D)

1
2

4. fuEu esa dkSu&lk  1 1tan 3 cot 3   osQ cjkcj gSA

 1 1tan 3 cot 3    is equal to which of the following

(A)  (B) 2


 (C) 0 (D) 2 3

5. cos(sin–1x + cos–1x) dk eku cjkcj gksxkA

The value of  cos(sin–1x + cos–1x) will be equal to

(A) 0 (B) 1 (C) 2


(D) 3

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6. ;fn x y a  rks 
dy
dx dk eku gSA

If  x y a   then value of 
dy
dx  equals

(A)
x

y


(B)
1
2

y
x

 (C)
y

x


(D) None of these

7. ;fn sin xy e rks 
dy
dx dk eku fuEu esa ls dkSu&lk gS

If sin xy e  then 
dy
dx  equal to which of the following ?

(A) sin cosxe x (B)
sin cos

2

xe x
x


(C)

sin

2

xe
x

(D) None of these

8. 1 sin xdx dk eku gSA

The value of  1 sin xdx  equal

(A) 2 sin
4 2

C     
 

(B) 2 sin
4 2
   

 

(C) 2 2 sin
4 2

x C    
 

(D) None of these

9.  1tan 3  dk eq[; eku gSA

The principal value of   1tan 3   is

(A)
2
3


(B)
4
3


(C) 3


 (D) None of these

10. fuEu esa ls fdl fcUnq ij js[kk y = x + 1, oØ y2 = x + 1, oØ y2 = 4x ij Li'kZ js[kk gSA
The line y = x + 1 is tangent to the curve y2 = 4x at which of the following points.
(A) (1,2) (B) (2,1) (C) (1, –2) (D) (–1,2)

11. o`r osQ f=kT;k r osQ lkis{k {ks=kiQy ifjorZu dh nj r = 6cm ij gS
The rate of change of area of a cricle with respect to its radius r at r = 6 cm is
(A) 12 (B) 11 (C) 10  (D) 8 

12. fuEu esa dkSu&lk 
2

2

d y
dx

osQ cjkcj gS ;fn y = ax gSA

If y = ax, then 
2

2

d y
dx

 is equal to which of the following

(A) ax loga (B) ax (loga)2 (C) (ax)2 · loga (D) None of these
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13. lfn'k                  
     

^ ^ ^ ^ ^ ^ ^ ^ ^
i j k j k i k i j osQ ifjek.k dk eku cjkcj gSA

The value of magnitude of the vector                   
     

^ ^ ^ ^ ^ ^ ^ ^ ^
i j k j k i k i j

(A) 0 (B) 1 (C) –1 (D)    
 

^ ^ ^
i j k

14. fuEu esa dkSu&lk lekUrj prqHkqZt ftlosQ fod.kZ 


  
^ ^ ^

1 3 2d i j k vkSj 


  
^ ^ ^

2 3 4d i j k gS osQ {ks=kiQy osQ cjkcj gS

The area of parallelogram having diagouals 


  
^ ^ ^

1 3 2d i j k  and 


  
^ ^ ^

2 3 4d i j k  is equal to which of the following

(A) 10 3 (B) 9 (C) 8 (D) 5 3

15. ;fn            
   

^ ^ ^ ^ ^ ^
2 6 14 7 0i j k i j k rks dk eku D;k gksxk\

If            
   

^ ^ ^ ^ ^ ^
2 6 14 7 0i j k i j k , then what will be value of .

(A) 3 (B) 0 (C) –3 (D) ±3

16. ;fn 


  
^ ^ ^

2 3a i j k vkSj 


  
^ ^ ^

3 5 2b i j k rks fuEu esa dkSu&lk  

a b dk eku gSA

If 


  
^ ^ ^

2 3a i j k  and 


  
^ ^ ^

3 5 2b i j k  then which of the following is value of 
 

a b

(A) 507 (B) 501 (C) 1 (D) None of these

17. ;fn 
            
   

0a b a b rks fuEu esa dkSu&lk lR; gSA

If  
            
   

0a b a b , then which of the following is true

(A)


a  and 


b  are perpendicular (B)


a  and 


b  are parallel

(C)
 

a b (D) None of these

18. fuEu esa dkSu&lk 
           
   

2 2

a b a b osQ cjkcj gS

Which of the following is equal to  
           
   

2 2

a b a b

(A)
   
 

2 a b (B) a2b2 (C)

   
 

2

a b
(D)

 


2

a b
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19. fuEu esa dkSu&lk 
   
 

2

a b osQ cjkcj gSA

Which of the following is equal to 
   
 

2

a b

(A)

   

   

 

 

a a a b

a b b b
(B)

   

   

 

 

a b b a

a a b b
(C)

   

   

 

 

2

a a a b

a b b b
(D) None of these

20. 
4

1
x xdx dk eku cjkcj gSA

The value of  
4

1
x xdx  is equal to

(A) 12 · 8 (B) 12 · 4 (C) 7 (D) None of these

21.
 24
dx

x cjkcj gS (equal to)

(A)  1tan
3
x c (B)  11 tan

3 3
x c (C)  11 tan

3 3
x c (D)  13tan

3
x c

22. 
log x dx

x cjkcj gS (equal to)

(A)   21 log
2

x c (B)   21 log
2

x c (C) 2

2 c
x (D) None of these

23. fcUnq (1,0,2) dk LFkkfud lfn'k gSA
The position vector of the point (1,0,2) is

(A)  
^ ^ ^

2i j k (B) 
^ ^

2i j (C) 
^ ^

2i k (D) None of these

24. vody lehdj.k 
    
 

32
3 4

2

d y dyx x
dx dx dh dksfV fuEu esa dkSu&lk gS\

The order of the differential equation 
    
 

32
3 4

2

d y dyx x
dx dx  is which of the following.

(A) 1 (B) 2 (C) 3 (D) 4

25. fuEu esa dkSu&lk vody lehdj.k  
dy Py Q
dx , (tgk¡ P vkSj Q, x dk iQyu gS) dk lekdyu xq.kkad gSA

Which of the following is integrating factor of differential equation  
dy Py Q
dx , where P and Q are function of x.

(A) Pdxe (B)  
Pe dx (C) Pdxe (D) None of these
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26. The distance of the point (2, –3, –1) from the plane 2x – 3y + 6z + 7 = 0 is

ry 2x – 3y + 6z + 7 = 0 ls ¯cnq (2, –3, –1) dh nwjh gSA

(A) 9 (B) 3 (C) 2 (D)
1
5

27. ;fn A vkSj B nks ?kVuk,¡ bl izdkj gS fd P(A) 0 vkSj 
   
 

1BP
A rks fuEu esa dkSu&lk dFku lR; gSA

If A and B are two events such that P(A) 0 and    
 

1BP
A

 then which of the following is true.

(A) B A (B) B =  (C) A B (D) A B = 

28. fuEu esa dkSu&lk le?kkrh; vody lehdj.k ugha gSA

Which of the following is not a hamogenous differential equation.

(A) y2dx + (x2 + xy)dy = 0 (B)  
3

3

dy y y
dx x x

(C) (x – y)dy + y2dx = 0 (D)  sindy y
dx x

29. ;fn A vkSj B nks Lora=k ?kVuk,¡ gS rks 
 
 
 

AP
B

cjkcj gSA

If A and B are two independent events, then 
 
 
 

AP
B

 equal to

(A)    
 

1 AP
B

(B)
 

  
 

1 AP
B

(C) 1 – P(B) (D) 1 – P(A)

30.


a dk 


b ij iz{ksi fuEu esa fdlosQ }kjk fn;k tk ldrk gSA

Projection of 


a  on 


b  is given by which of the following

(A)
 



a b

a
(B)

 



a b

b
(C)

 



a b

b
(D)

 



b a

a

31. js[kk x = x1, y = y1 gS (The line x = x1, y = y1 is)
(A) parallel to x-axis (B) parallel to y-axis (C) parallel to z-axis (D) None of these

32. y-v{k dk lehdj.k gS (Equation of y-axis are)
(A) x = 0, y = 0 (B) x = 0, z = 0 (C) y = 0, z = 0 (D) None of these
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33. f=kHkqt dk {ks=kiQy ftlosQ 'kh"kZ (1,1,1), (–1,2,3) vkSj (2,–1,3) gS

The area of the triangle having vertices (1,1,1), (–1,2,3) and (2,–1,3) is

(A) 1 (B)
9
2 (C)

5
2 (D)

1
2

34. lehdj.k   

  r i N j , ry dks fu/kZfjr djrk gSA

The equation 
  

  r i N j  represents the plane

(A) x = 0 (B) z = 0 (C) y = 0 (D) None of these

35. vody lehdj.k 

 
 
  
 
 
 
'

yf
dy y x

ydx x f
x

dk gy gSA

The solution of differential equation 

 
 
  
 
 
 
'

yf
dy y x

ydx x f
x

 is

(A)
   
 

yf kx
x (B)

   
 

yf ky
x (C)

   
 

yxf k
x (D)

   
 

yyf k
x

36. ;fn 
1
xy e , rks 

dy
dx dk eku gSA

If 
1
xy e , then 

dy
dx  equal to

(A)
 

 
 

1 11 xe
x (B)


1

2

xe
x

(C) 
1

logxe x (D) None of these

37.        0
a

f x f x dx

(A) 0 (B) 02 ( )
a

f x dx (C)
 ( )
a

a
f x dx (D) None of these

38. ;fn 
 

  
 

1 2
4 2

A , rks |2A| dk eku gSA

If  
 

  
 

1 2
4 2

A , then value of |2A| equal to

(A) 2|A| (B) 4|A| (C) 8 |A| (D) None of these
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39. ;fn 
   

    
   

1 1 0 1
,

0 1 1 0
A B rks AB cjkcj gS

If  
   

    
   

1 1 0 1
,

0 1 1 0
A B , then AB equal to

(A)
 
 
 

0 0
0 0 (B)

 
 
 

1 1
1 0 (C)

 
 
 

1 0
0 1 (D) None of these

40. 
dx

x dk eku cjkcj gS

The value of  
dx

x  is equal to

(A) x k (B) 2 x k (C) x + k (D) 
3
22

3
x k

ANSWERS

1. (B) 2. (C) 3. (C) 4. (B) 5. (A) 6. (C) 7. (B) 8. (C) 9. (C) 10. (C)

11. (A) 12. (B) 13. (A) 14. (B) 15. (C) 16. (A) 17. (A) 18. (B) 19. (A) 20. (B)

21. (B) 22. (A) 23. (C) 24. (B) 25. (A) 26. (C) 27. (A) 28. (C) 29. (A) 30. (B)

31. (C) 32. (B) 33. (B) 34. (B) 35. (A) 36. (B) 37. (C) 38. (B) 39. (B) 40. (B)
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[k.M – II ( xSj&oLrqfu"B ç'u)
SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

le; % 2 ?kaVk 05 feuV iw.kk±d : 60
Time : 2 Hours 05 Min. Full Marks : 60

y?kq mÙkjh; ç'u
(Short Answer Type Question)

ç'u la[;k 1 ls 8 rd y?kq mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 4 vad fu/kZfjr gSA 8 × 4 = 32
Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8 × 4 = 32

1. fn[kkb, fd fcnq (a, 0), (0,b) vkSj (1,1) ,d jSf[kd gS ;fn  
1 1 1
a b

Show that the points (a, 0), (0,b) and (1,1) are collinear if   
1 1 1
a b

2. ;fn xy = ex – y, fl¼ djsa  


 2
log

1 log
dy x
dx x

If  xy = ex – y, prove that 
 


 2
log

1 log
dy x
dx x

3. x = 0 ij 
  
 

1sin , 0
( )

0 , 0

x x
f x x

x
osQ vodyurk dh tk¡p djsaA

Check the differentiability of  
  
 

1sin , 0
( )

0 , 0

x x
f x x

x
 at x = 0

4. oØ x2 + y2 – 2x – 4y + 1 = 0 osQ fdl fcUnq ij Li'kZ js[kk x-v{k osQ lekukUrj gSA
At what points on the curve x2 + y2 – 2x – 4y + 1 = 0 is the tangent parallel to x-axis.

5. ;fn 
   

        
      

4 4 8 4
1 1 2 1
3 3 6 3

X , X Kkr djsaA

If 
   

        
      

4 4 8 4
1 1 2 1
3 3 6 3

X , Find X.
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6. ¯cnq (1,2,5) dh nwjh ry 
       
 

^ ^ ^
17 0r i j k ls Kkr djsaA

Find the distance of the point (1,2,5) from the plane 
       
 

^ ^ ^
17 0r i j k .

7. ;fn 

  
^ ^ ^

2 3a i j k vkSj 

  
^ ^ ^

3 2b i j k rks lfn'k  

a b vkSj  

a b osQ chp dk dks.k Kkr djsaA

Find the angle between the vector 
 

a b  and 
 

a b . If 


  
^ ^ ^

2 3a i j k  and 


  
^ ^ ^

3 2b i j k .

8. N% flDdksa dks ,d lkFk mNkyk tkrk gSA (i) dksbZ gsM ugh (ii) de ls de ,d gsM vkus dh izkf;drk Kkr djsaA

Six coin are tossed simultanously. Find the probability of getting (i) no head (ii) at least one head.

nh?kZ mÙkjh; ç'u
(Long Answer Type Question)

ç'u la[;k 9 ls 12 rd nh?kZ mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 7 vad fu/kZfjr gSA 4 × 7 = 28

Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 × 4 = 28

9. nks o`r x2 + y2 = 1 vkSj (x – 1)2 + y2 = 1 osQ chp f?kjs {ks=k dk {ks=kiQy Kkr djsaA

Find the area of the region enclosed between the two circle x2 + y2 = 1 and (x – 1)2 + y2 = 1.

10. js[kk,¡ 
         

 

^ ^ ^ ^ ^ ^
3 8 3 3r i j k i j k vkSj 

          
 

^ ^ ^ ^ ^ ^
3 7 6 3 2 4r i j k i j k osQ chp y?kqre nwjh vkSj y?kqre

nwjh okys js[kk dk lfn'k lehdj.k Kkr djsaA

Find the shortest distance and the vector equation of the line of shortest distance between the lines given by

         
 

^ ^ ^ ^ ^ ^
3 8 3 3r i j k i j k  and 

          
 

^ ^ ^ ^ ^ ^
3 7 6 3 2 4r i j k i j k .

11. Kkr djsa (Evaluate) : 


 34
0

2 tan xdx

12. fuEufyf[kr LPP dks vkys[kh; gy djsaA

vf/dre z = 5x + 3y tcfd

3x + 5y 15
5x + 2y 10
x,y 0

Solve the following LPP graphically
Maximize z = 5x + 3y subject to

3x + 5y 15
5x + 2y 10
x,y 0
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ANSWERS
1. Given points (a,0), (0,b) and (1,1) are collinear

then 
0 1

0 1 0
1 1 1

a
b

 a (b – 1) – 0 (0 – 1) + 1(0 – b) = 0
 ab – a – b = 0
 a + b = ab

  
1 1 1
b a

  
1 1 1
a a

Hence, points (a,0), (0,b), (1,1) are collinear if 
1 1 1
a b
  .

2. Given, xy = ex – y

Taking Lagarithm, we get ylogx = (x – y) logee

 ylogx = x – y
 y (logx + 1) = x

 
1 log

xy
x

Differentiating w.r.t. x, we have

   

     
  

 2 2

1(1 log ) 1 0
log

1 log 1 log

x x
dy xx
dx x x

3. Differentiability of f(x) at x = 0

   

  
  

0 0 0 0

(0 ) (0) ( ) (0)'(0 0) lim lim
h h

f h f f h ff
h h

   


 

0 0 0 0

1sin 0 1lim lim sin
h h

h
h

h h

Here, 
0

1limsin
h h

 does not exist.

So, given f(x) is not differentiable at x = 0
4. Given Curve is x2 + y2 – 2x – 4y + 1 = 0 …(i)

Differentiating (i) w.r.t. x, we have
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    2 2 2 4 0dy dyx y
dx dx

   ( 2) 1dyy x
dx







1
2

dy x
dx y

For tangent to be paralll to y-axis

dy
dx  is undefind i.e. 

so,


 


1
2
x

y

 y – 2 = 0
 y = 2
Put y = 2 in (i), we get

x2 + 4 – 2x – 8 + 1 = 0
 x2 – 2x – 3 = 0
 x = 3, –1
Hence, At (3,2) and (–1,2) the tagents to curve (i) are parallel to y-axis.

5. Let 
 
   
  

4
1
3

A  and  
 
   
  

4 8 4
1 2 1
3 6 3

B

Thus, given that AX = B
We have to find X
Now, Ax = B



   
        
      

4 4 8 4
1 [ ] 1 2 1
3 3 6 3

a b c



   
       
      

4 4 4 4 8 4
1 2 1

3 3 3 3 6 3

a b c
a b c
a b c

By Equality of two matrix, we have
4a = –4  a = –1
4b = 8 b 
4c = 4 c = 4

Hence X = [abc] = [–1, 2, 1]
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6. The equation of plane is 
 

 r n d  where 


  
^ ^ ^

n i j k  and d = –17

If a is the position vector of (1,2,5), then 


  
^ ^ ^

2 5a i j k
Now, distance of the point (1,2,5) from the plane

 
 



                          
 

^ ^ ^ ^ ^ ^

2 2 2

2 5 17
1 1 2 1 5 1 17 25

3 31 1 1

i j k i j k
a n dr n d

n

7. If be the angle between two vector u  and 


v  then  
 

 


 


cos u v

u v

Let  
  

 u a b  and v a b
  

 

where 
^ ^ ^

2 3a i j k


    and 
^ ^ ^

3 2b i j k


  

So,
^ ^ ^

5 0u i j k


  

^ ^ ^
2 5v i j k



   


^ ^ ^ ^ ^ ^

5 0 2 5 5 1 0 2 1 5 0u v i j k i j k
                       

   

and 26, 30u v
 

 


0 0cos 0

26 30u v
    



 2


 

8. Let p = Probability of getting a head in the toss of a coin

1
2



So, q = Prob. of not getting a head 
1 11 1
2 2

P    

Let X = Number of success in the experiment
So, X can take value 0,1,2,3,4,5,6 i.e. n = 6

Now, ( )
r

r n r
CP X r n p q   

So, (i) P (no. head) 
0

º 6 01 1 1( 0) 6
2 2 64CP X


          
   
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(ii) P(at least one head) 
1 631 ( 0) 1

64 64
P X      

9. Given circle are x2 + y2 = 1 …(i)
and (x – 1)2 + y2 = 1 …(ii)
Circle (i) has centre at (0,0) and radius 1 unit
Circle (ii) has centre at (1,0) and radius 1 unit

Y

XO

A , 3
2

1
2

B(1,0)

By (i) – (ii), we have
2x – 1 = 0


1
2

x 

From (i), when 21 3,
2 4

x y 


3

2
y  

So, Required Area = Shaded Region = 2 · area OABO

 
3

2
1 20

2 x x dy 

 
3

2 22
0

2 1 1 1y y dy       
3 3

22 2
0 0

4 1 2 1y dy dy   

 
3

22 3
1 2

0

0

1 14 sin 2
2 2

y y
y y

 
   

  

13 1 3 32 sin 0 2 0
2 2 2 2

   
           

   
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3 2 3
2 3


  

2 3 square. units
3 2

 
   
 

10. Given lines are 
         

 

^ ^ ^ ^ ^ ^
3 8 3 3r i j k i j k …(i)

and 
          

 

^ ^ ^ ^ ^ ^
3 7 6 3 2 4r i j k i j k …(ii)

Equation of lines (i) & (ii) in cartesian form are
3 8 3:

3 1 1
x y zAB   

   


and
3 7 6: 4

3 2 4
x y zCD   

  


Let Co-ordinate of point L and M are
L + 3, –+ 8, + 3)
M (–3– 3, 2– 7 , 4+ 6)
D.C. of LM are (–3+ 3+ 6, –– 2+ 15, – 4– 3)
Since, LM AB
 3 (3+ 3+ 6) – 1 (–– 2+ 15) + 1 (– 4– 3) = 0
 11+ 7= 0 …(iii)
Again, LM CD
 –3(3+ 3+ 6) + 2 (–– 2+ 15) + 4 (– 4– 3) = 0
 –7– 29= 0 …(iv)
Solving (iii) and (iv) are, we get

= 0, = 0
So, L = (3,8,3) and M = (–3, –7, 6)
Hence, shortest distance

       2 2 2(3 3) (8 7) (3 6) 270 3 30  unitLM

Also, vector equation of LM is     


     3 8 3 6 15 3r i j k t i j k

11.  
  

     3 2 24 4 4
0 0 0

2 tan 2 tan tan 2 tan sec 1xdx x xdx x x dx

 

     24 4
1 20 0

2 tan sec 2 tan 2 2x xdx xdx I I

where 


  24
1 0

tan secI x xdx  and 


  4
2 0

tanI xdx

To find I1

Put t = tanx dt = sec2xdx

When 


 ,
4

x t = tanx = 1 and when x = 0, t = tanx = 0

A

C

B

DM

L
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
 

     
 


121

1 0
0

1 1[1 0]
2 2 2
tI tdt

and  
                     4 4

2 00

1 1tan log cos log log1 log1 log 2 log1 log 2 log 2
22

I xdx x

Hence 34
0

1 12 tan 2 2 log 2 1 log 2
2 2

xdx


     
12. We first draw the graph of lines 3x + 5y = 15, 5x + 2y = 10

The shaded region is the require feasible region.

(2,0)

i.e. OAPDO is the feasible region vertices of the feasible region are O(0,0), A (2,0),  
 
 

20 45,
19 19

P  and D (0,3)

Here, we get thepoints by solving the intersecting lines.
Given, Z  = 5x + 3y
Now, At O(0,0), z = 5 × 0 + 3 × 0 = 0

A (2,0), z = 5 × 2 + 3 × 0 = 10

       
 

20 45 20 45 235, , 5 3
19 19 19 19 19

P z

D (0,3), z = 5 × 0 + 3 × 3 = 9

Clearly, z is maximum at  
 
 

20 45,
19 19

P

Hence  
20 45,
19 19

x y  is the optimal solution of given LPP.

The optimal value of 
235
19

z .
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SET-6
le; % 1 ?kaVk 10 feuV iw.kk±d : 40

Time : 1 Hours 10 Min. Full Marks : 40

[k.M – I ( oLrqfu"B ç'u)
SECTION-I (OBJECTIVE TYPE QUESTIONS)

ç'u la[;k 1 ls 40 rd fuEu esa fn, x, pkj fodYiksa esa ls ,d gh mÙkj lgh gSA çR;sd ç'u osQ lgh mÙkj dks mÙkj rkfydk
esa fpfÉr djsaA 40 × 1 = 40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from
given options. 40 × 1 = 40
1. lehdj.k ;qXe x + y = 1, ax + y = a osQ vuUr gy gS rks a = ………

Th system of equations x + y = 1, ax + y = a has infinitely many solutions, then a = ………
(A) –1 (B) 0 (C) 2 (D) 1

2. fuEu esa dkSu&lk lR; gS\
Which of the following is true ?
(A) (AB)–1 = A–1B–1 (B) (AB)–1 = B–1A–1 (C) (AB)–1 = (BA)–1 (D) None of these

3. lkjf.kd 


 


1 1 1
1 1 1 0
1 1 1

a
a

a
rks a dk eku gS\

The value of the determinant 






1 1 1
1 1 1
1 1 1

a
a

a
 is zero, then value of a is

(A) –3 (B) 0 (C) 1 (D) 3

4.   

, ,a b c ,dryh; gksxs ;fn

  

, ,a b c  will be coplanar, if

(A)
     
 

0a b c (B)
      

 
0a b c (C)

      
 

0a b c (D)
      

 
0a b c

5.         
1 1sin sin

3 2
dk eku cjkcj gS\

The value of          
1 1sin sin

3 2
 is equal to
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(A)
1
2 (B)

1
3 (C)

1
4 (D) 1

6. ;fn sin–1x + sin–1y = rks (x + y)2 dk eku gSA
If sin–1x + sin–1y = then the value of  (x + y)2  is
(A) 4 (B) 3 (C) –4 (D) –3

7. ;fn iQyu 
  
 

1sin , 0
( )

, 0

x
f x x

K x
, x = 0 ij larr gS rks K dk eku gSA

If the function 
  
 

1sin , 0
( )

, 0

x
f x x

K x
 is continuous at x = 0, then value of K is

(A) 8 (B) 1 (C) –1 (D) None of these
8. ;fn ,d js[kk x, y vkSj z-v{k osQ lkFk Øe'k% , , dks.k cukrh gS rks cos2+ cos2+ cos2dk eku gSA

If a line makes angles , , with the x, y and z-axis respectively, then value of cos2+ cos2+ cos2is
(A) 1 (B) –1 (C) 2 (D) –2

9. js[kk,¡ 
  

 1 1r a b t vkSj 
  

 2 2r a b t osQ chp U;wure nwjh gSA

The shortest distance between the lines 
  

 1 1r a b t  and 
  

 2 2r a b t  is

(A)
      2 1 1 2a a b b (B)

   

 

   



2 1 1 2

1 2

a a b b

b b
(C)

   

 

   



1 2 2 1

1 2

a a b b

a a
(D) None of these

10.     
 

1 2sin sin
3

(A)

3 (B)

2
3 (C)


6 (D) None of these

11. vody lehdj.k 
      

   

3
22 2

2 1d y dy
dx dx

osQ dksfV vkSj ?kkr Øe'k% gS\

The order and degree of the differential equation 
      

   

3
22 2

2 1d y dy
dx dx

 are respectively

(A)
3 , 2
2 (B) 2,2 (C) 2,3 (D) 3,4
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12. ;fn 
 

  8a b vkSj 


  
^ ^ ^

2 6 3b i j k rks 


b ij 


a dk ç{ksi gksxk\

The projection of 


a  on 


b  if 
 

  8a b  and


  
^ ^ ^

2 6 3b i j k will be

(A) 3
7

(B)
7
3 (C)

8
7 (D)

7
8

13. ;fn ,d lfn'k a dk ifjeki ‘a’ gS vkSj ,d vfn'k gS rks 


 a ,d bdkbZ lfn'k gS ;fn

If 


a  is a vector of magnitude a and is a scalar, then 


 a is a unit vector if

(A)  = 1 (B) = –1 (C) a = || (D)
1a 


14. ;fn ‘’ lfn'k a


vkSj b


osQ chp dk dks.k gS tcfd a b a b
   

   rks dk eku gS\

If ‘’ is the angle between the vectors a


 and b
  such that a b a b

   

    then value of is

(A) 0º (B) 45º (C) 120º (D) 180º

15. ;fn 
0

( ) 10
a

f x dx  , rks 
0

( )
a

f a x dx 

If 
0

( ) 10
a

f x dx  , then
0

( )
a

f a x dx 
(A) 10 (B) 0 (C) –10 (D) None of these

16. vody lehdj.k 
2

0dy dyx y
dx dx

     
 

dk ,d gy gS\

A solution of the differential equation 
2

0dy dyx y
dx dx

     
 

 is

(A) y = 2 (B) y = 2x (C) y = 2x – 4 (D) y = 2x2 – 4

17.
1

1
x dx




(A) 1 (B) 0 (C) 2 (D) –1
18. lekukUrj ry x + 2y – 3z = 2 vkSj 2x + 4y – 6z + 7 = 0 osQ chp dh nwjh gS\

The distance between the parallel planes x + 2y – 3z = 2 and 2x + 4y – 6z + 7 = 0 is

(A)
2
14 (B)

11
56 (C)

7
56 (D) None of these

19. ;fn P(A) = 0.2, 0.3BP
A

   
 

rks P(A B) cjkcj gSA
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If P(A) = 0.2, 0.3BP
A

   
 

 then P(A B) equal to

(A) 0.6 (B) 0.006 (C) 0.06 (D) None of these

20. 2 2

dx
a x






(A)  2 2log x x a  (B)  2 2log x x a  (C)  2 2log x x a  (D) None of these

21. A = [aij]m × n ,d oxZ vkO;wg gS ;fn
A = [aij]m × n is a square matrix if
(A) m > n (B) m = n (C) m < n (D) None of these

22.
xe dx
x



(A) xe c (B)
1
2

xe c (C) 2e x c (D) None of these

23. vody lehdj.k 
1dy yy

dx x


  dk lekdyu xq.kkad gSA

The integrating factor of the differential equation 
1dy yy

dx x


   is

(A) ex (B) xex (C)
xe

x
(D) x

x
e

24. 1 tan
dx

x



(A) log(x + sinx) (B) log(sinx + cosx)

(C) 22sec
2
x

(D)   1 log sin cos
2

x x x   

25.
log xe
x



(A) 2 x c (B)
2
x c (C)

3
22

3
x c (D) None of these

26. ;fn f : R R ,d lEcU/ gS vkSj f = {(a,a), (b,b), (c,c)} rks fuEu esa dkSu&lk lR; gS\
If f : R R be a relation given by f = {(a,a), (b,b), (c,c)} then which of the following is true ?
(A) f is reflexive (B) f is symmetric (C) (A) and (B) both (D) None of these

27.  xd a
dx



(A) ax · loga (B) aloga · x (C)
log

xa
a

(D) None of these
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28. ;fn y = ax , rks 
2

2

d y
dx

cjkcj gSA

If y = ax , then 
2

2

d y
dx

 is equal to

(A) a x loga (B) ax · (loga)2 (C) (ax)2 · loga (D) None of these
29. ;fn x + y = k, y2 = 12x ij vfHkyEc gS rks k dk eku gSA

If x + y = k is a normal to y2 = 12x, then value of k of is
(A) 3 (B) 9 (C) –9 (D) –3

30. y = x4 + 1 dk fuEure eku gSA
Minimum value of f = x4 + 1 is
(A) 1 (B) 5 (C) 4 (D) 3

31. ;fn A ,d 2 × 2 lkjf.kd gS ftldk eku 5 gS] rks |2A| dk eku gksxkA
If A is a 2 × 2 determinant having value 5, then value of |2A|  will be
(A) 10 (B) 25 (C) 20 (D) None of these

32.  1 1sin cosd x x
dx

  

(A) 1 (B) 2


(C) 0 (D) None of these

33. ¯cnq A(2,–4,5) vkSj B (1, –1, 3) dks feykus okyh js[kk dk fnd~vuqikr gSA
The direction ratio of the line joining the points A(2, –4,5) & B(1,–1,3) are
(A) (1, –3,2) (B) (–3,1,2) (C) (2,1,–3) (D) None of these

34. js[kk 
2 3 4

3 4 5
x y z  

  fuEu esa ls fdl ry osQ lekukUrj gSA

The line 
2 3 4

3 4 5
x y z  

   is parallel to which of the following plane.

(A) 3x + 4y + 5z = 7 (B) 2x + 3y + 4z = 0
(C) x + y – z = 0 (D) 2x + y – 2z = 0

35. ry x = 0 vkSj y = 0 gSA
The plane x = 0 and y = 0 is
(A) parallel (B) perpendicular to each other
(C) Intersect in x -axis (D) None of these

36. js[kk ftldk lfn'k lehdj.k 2 3 3 2r i j k t i j k
                 

   
gS dk dkrhZ; lehdj.k gksxkA

(A)
1 3

1 3 2
x z y z  

 


(B)
  

 


2 1 3
1 3 2

z y z
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(C)
2 1 2

1 3 2
z y z  

  (D) None of these

37.


1

1 loge x dx
x

(A)
3
2 (B)

1
2 (C) e (D)

1
e

38. If y = tan2x , then 
dy
dx



(A) x3 · cos (x3) (B) sec2x (C) 2tanx · sec2x (D) None of these
39. ry 2x + 5y – 6z + 3 = 0 osQ lekukUrj ry dk lehdj.k gksxkA

The equation of plane parallel to the plane 2x + 5y – 6z + 3 = 0 will be
(A) 3x + 5y – 6z + 3 = 0 (B) 2x – 5y – 6z + 3 = 0
(C) 2x + 5y – 6z + k = 0 (D) None of these

40. cosec–1(2) dk eq[; eku gSA
The principal value of cosec–1(2) is

(A) 3


(B) 6


(C)
2
3


(D)
5
6


ANSWERS

1. (D) 2. (B) 3. (A) 4. (B) 5. (D) 6. (A) 7. (D) 8. (A) 9. (B) 10. (A)

11. (B) 12. (C) 13. (D) 14. (B) 15. (A) 16. (C) 17. (A) 18. (B) 19. (C) 20. (A)

21. (B) 22. (C) 23. (C) 24. (D) 25. (A) 26. (B) 27. (A) 28. (B) 29. (B) 30. (A)

31. (C) 32. (C) 33. (A) 34. (D) 35. (B) 36. (A) 37. (A) 38. (C) 39. (C) 40. (B)
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[k.M – II ( xSj&oLrqfu"B ç'u)
SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

le; % 2 ?kaVk 05 feuV iw.kk±d : 60
Time : 2 Hours 05 Min. Full Marks : 60

y?kq mÙkjh; ç'u
(Short Answer Type Question)

ç'u la[;k 1 ls 8 rd y?kq mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 4 vad fu/kZfjr gSA 8 × 4 = 32
Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8 × 4 = 32

1. ;fn 
2 0 1
2 1 3
1 1 0

A
 
   
  

rks A–1 Kkr djsaA

If 
2 0 1
2 1 3
1 1 0

A
 
   
  

 find A–1.

2. ;fn xsiny = ysinx rks 
dy
dx Kkr djsaA

If xsiny = ysinx then find 
dy
dx .

3. ¯cnq (3,4,1) vkSj (5,1,6) ls xqtjus okyh js[kk tgk¡ yz-ry dks dkVrh gS] ml fcUnq osQ fu;ked Kkr djsaA
Find the co-ordinate of the point where the line passing through the points (3,4,1) and (5,1,6) cuts the yz-plane.

4. ,d ;kn`PN pj X osQ fuEu izkf;drk iQyu gSA

2 2 2

0 1 2 3 4 5 6 7
( ) 0 2 2 3 2 7

i

i

X x
P x k k k k k k k k




rks P(X < 6) Kkr djsaA
A random variable X has the following probability function

2 2 2

0 1 2 3 4 5 6 7
( ) 0 2 2 3 2 7

i

i

X x
P x k k k k k k k k




Find P(X < 6)

5. lekukUrj prqHkqZt dk {ks=kiQy Kkr djsa ftldh ijLij Hkqtk 2 2i j k
  

  vkSj 2 i j k
  

  gSA

Find the area of the parallelogram whose adjacent sides are 2 2i j k
  

   and 2 i j k
  

  .
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6. ;fn 1 1 1tan tan tan
2

x y z   
   , rks fl¼ djsa fd xy + yz + zx = 1

If  1 1 1tan tan tan
2

x y z   
    then prove that xy + yz + zx = 1.

7. fl¼ djsa (Prove that) : 

2

2 3 2

2

1
1 (1 )

1

x x
x x x
x x

 

8. eku Kkr djsa (Evaluate) :  
sin

sin
x dx

x 

nh?kZ mÙkjh; ç'u
(Long Answer Type Question)

ç'u la[;k 9 ls 12 rd nh?kZ mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 7 vad fu/kZfjr gSA 4 × 7 = 28
Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 × 7 = 28

9. vody lehdj.k 2 22 2 0dyxy y x
dx

    tc y(1) = 2 dks gy djsaA

Solve the differential equation 2 22 2 0dyxy y x
dx

    , y(1) = 2

10. Kkr djsa (Evaluate) : 2
4 40

sin 2
sin cos

x dx
x x




11. ,d [kqys csyu osQ fn;s x;s i"̀B {ks=kiQy vkSj vf/dre vk;ru osQ fy, fl¼ djsa fd mlosQ vk/kj f=kT;k vkSj Å¡pkbZ

cjkcj gSA
Prove that the height and the radius of the base of an open cylinder of given surface area and maximum volume are
equal.

12. xzkiQh; fof/ ls LPP dks gy djas
vf/drehdj.k z = 50x + 15y
tcfd 5x + y 100

x + y 60, x,y 0
Solve the following LPP graphically
Maximize z = 50x + 15y
Subjected to  5x + y 100

x + y 60, x,y 0
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ANSWERS

1.     
2 0 1
2 1 3 2 0 3 0 1 2 1 3 0
1 1 0

A         


So, A–1 exists
Let B be the matrix of co-factor of elements of A

So, 
3 3 3
1 1 2
1 4 2

B
 

    
   



3 1 1
' 3 1 4

3 2 2
adjA B

  
     
  

 1

3 1 1
1 3 1 4
3

3 2 2

adjAA
A



  
     
  

2. Given that xsiny = ysinx

Taking logarithen both sides, we get
siny logx = sinx logy

Differentiating both sides w.r.t ‘x’

1cos log sin log cos log sindy d dyy x y x x y x
dx dx y dx
        


 

     
 

sin sincos log cos logdy x yy x x y
dx y x


cos log sin cos log sindy y y x x x x y y

dx y x
    

 
 


 
 

cos log sin
cos log sin

y x x y ydy
dx x y y x x

 


 

3. Equation of the line passing through (3,4,1) and (5,1,6) is

3 4 1
5 3 1 4 6 1
x y z  

 
  

i.e. 
3 4 1 (let)

2 3 5
x y z r  

  


 x = 2r + 3, y = 4 – 3r, z = 5r + 1
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So, co-ordinate of any point on the line are (2r + 3, 4 – 3r, 5r + 1). If it lies on yz-plane, then x = 0
So, 2r + 3 = 0


3

2
r 
 [line cuts yz-plane i.e. x = 0]

So, the co-ordinate of the required point are   9 15 17 132 3,4 3 ,5 1 0,4 , 1 0, ,
2 2 2 2

r r r              
   

4. Since, the sum of all probabilites of a probability distribution is 1
So, P(X = 0) + P(X = 1)+ P(X = 2) + … + P(X = 7) = 1
 0 + K + 2K + 2K + 3K + K2 + 2K2 + 7K2 + K = 1
 10K2 + 9K – 1 = 0
 (10K – 1) (K + 1) = 0

 K = –1 and 
1

10
K 

 K > 0


1

10
K 

Now, P(X < 6) = P(X = 0) + P(X = 1) + … + P(X = 5)
= 0 + K + 2K + 2K + 3K + K2

= K2 + 8K

1 8 81
100 10 100

  

5. Let ABCD be the given parallelogram and 2 2a AB i j k
    

     and 2BC b i j k
    

   

D C

A B
a

b

Now,  

^ ^ ^

1 2 2
2 1 1

i j k
a b
 

 


   2 2 ( 1 4) 1 4 4 5 3i j k i j k
     

           

So, area of parallelogram ABCD 2 2 2( 4) 5 ( 3) 50 5 2 sq. unita b
 

        

6. Given that  1 1 1tan tan tan
2

x y z   
  

 1 1 1tan tan tan
2

x y z  
  
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
1 1 1tan tan cot
1 2
x y z z

xy
         

  1 1 1tan cot tan tan
1
x y z

xy z
        


1

1
x y

xy z





 xz + yz = 1 – xy
 xz + yz + xy = 1
 xy + yz + zx = 1

7. 0
x a a
a x a
a a x





2 2 2
0

x a x a x a
a x a
a a x

  
 (By R1 R1 + R2 + R3)

  
1 1 1

2 0x a a x a
a a x

  (Taking (x + 2a) common from R1)

  
0 0 1

2 0
0

x a a x x a a
a x x

   


By C1 C1 – C2 and C2 C2 – C3

    
0 0 1

2 1 1 0
0 1

x a a x x a a
x

    

 (x + 2a)(a – x)(x – a)[0 – 0 + 1] = 0
 (x + 2a)(a – x)2 = 0
 x = –2a, a

8. Let  
 
sin

sin
xI dx

x



Let z = x – 
 z – = x and dz = dx

  sin( ) sin cos cos sin cos cot sin
sin sin

z z zI dz dz z dz
z z
     

        
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cos sin cotdz zdz    
= 2 cos– sin· log |sinz| + c
= (x + )cos– sinlog |sin(x + )|+ c

9. Given,  2 22 2 0dyxy y x
dx

   


2

2

2
2

dy xy y
dx x


 …(i)

This is a linear homogenous differential equation

So, put y = vx, then 
dy dvV x
dx dx

 

So, (i) becomes
2 2

2
2

2 ( ) 2 1
2 2 2

dv x vx vx V VV x V V
dx x

  
    

 21
2

dVx V
dx



 22 0dV dx
V x

  

Integrating, we get

2 log x C
V
 


2 logx x C
y
  …(ii)

Since, y(1) = 2
 y = 2 where x = 1
 From (ii),

2 1 log1
2

C
 

 C = 1


2 log 1x x
y
 

or, 2x – y + y log |x| = 0
This is the required solution.

10. Let  
 

 

 
  

 2 2
24 40 0 4 2

sin 2 sin 2
sin cos sin 1 sin

x xI dx dx
x x x x

Put sin2x = t
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 2sinx · cosx dx = dt
 sin2xdx = dt
Also, x = 0

 t = 0 and  2
x 


 t = 1


1 1 1

2 2 20 0 0 2

1
1(1 ) 2 2 1 2
2

dt dt dtI
t t t t t t

  
     

  

           

1

2 202

1 1
1 1 12 2 1 1
4 4 2 2 2

dt dt

t t t
 

           
   

 

           
 

                 
      

1

11 1

0

0

1
1 1 2tan tan (2 1)112

22

t
t

           1 1tan 1 tan 1
4 4 2

            
 

11. Let x be the radius of the cylinder and z be its height
Let S be the area of surface and V be volume of the cylinder.
So, S = 2xz + x2 …(i)
and V = x2z …(ii)
From (i), 2xz = S – x2


2

2
S xz

x
 




…(iii)

From (ii), 
2 3

2

2 2 2
S x Sx xV x

x
   

     
…(iv)


2

2 33
2 2 2 2

dv S S xx
dx

 
     …(v)

For maximum v, 0dv
dx



 23 0
2 2
S x
 

 2

3
Sx 



3
Sx 


Again, from (v), 
2

2

3 2 3
2

d v x x
dx


     
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When        
 

2

2, 3 3 0
3 3
S d V Sx

dx

When 
3
Sx 


, V is maximum

Now, 
2

2

2
2
x x

S x



 

When 
3
Sx 

 2

3
Sx 




22
3 3 12
3 3

S Sx
Sz S S


  

 


 x = z
Thus for maximum volume of a cylinder of given surface area x = z

12. We first draw the lines 5x + y = 100 and x + y = 60

The feasible region is the shaded region OAPD.
The corner points of the feasible region are O(0,0), A((20,0), P(10,50) and D (0,60)
To find value of z = 50x + 15y at corner points
at O(0,0), z = 0
at A(20,0), z = 50 × 20 + 0 = 1000
at P(10,50), z = 50 × 10 + 15 × 50 = 1250
at D(0,60), z = 0 + 15 × 60 = 900
Thus, maximum value of z = 1250 at (10,50) i.e. x = 10 and y = 50.
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SET-7
le; % 1 ?kaVk 10 feuV iw.kk±d : 40

Time : 1 Hours 10 Min. Full Marks : 40

[k.M – I ( oLrqfu"B ç'u)
SECTION-I (OBJECTIVE TYPE QUESTIONS)

ç'u la[;k 1 ls 40 rd fuEu esa fn, x, pkj fodYiksa esa ls ,d gh mÙkj lgh gSA çR;sd ç'u osQ lgh mÙkj dks mÙkj rkfydk
esa fpfÉr djsaA 40 × 1 = 40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from
given options. 40 × 1 = 40

1. iQyu     1 3f x x x   dk ijkl gS

The range of the function     1 3f x x x    is

(A) [1,3] (B) [0,1] (C) [–2,2] (D) None of these

2. m * n = 1 + 12n + mn  m, n Q }kjk ifjHkkf"kr Q ij ,d f}vk/kjh lafØ;k * ysA rc 2 * 3 dk eku gSA
Consider the binary operation * on Q defined by m * n = 1 + 12n + mn m, n Q, then 2 * 3 equals
(A) 31 (B) 6 (C) 43 (D) None of these

3.
1 1cos

2
   
 

dk eq[; eku gS

The principal value of 1 1cos
2

   
 

 is

(A)
2
3

 
(B)

3
4


(C)
5
4


(D) 4


4.
1
1
1

x yz
y xz
z xy

is equal (cjkcj)

(A) (x – y)(y  + z) (z + x) (B) (x + y)(y – z) (z – x)
(C) (x – y)(y – z) (z + x) (D) (x – y)(y – z) (z – x)

5. vxj 
2 5 6 5

3 3 2
x y

y
   

      
rks x cjkcj gksxk

If 
2 5 6 5

3 3 2
x y

y
   

      
 then x =

(A) 2 (B) 4 (C) 5 (D) 8
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6. ;fn f : R R f(x) = 2x + 3 }kjk ifjHkkf"kr gS rks f –1(x) dk eku D;k gksxk\

If f : R R be defined as f(x ) = 2x + 3, then f –1(x) =

(A) 2x – 3 (B)
3

2
x 

(C)
3

2
x 

(D) None of these

7. vody lehdj.k 
2 32

2 2 9 0d y dy y
dx dx

        
  

dk dksVh D;k gksxk\

The order of the differential equation 
2 32

2 2 9 0d y dy y
dx dx

        
  

 is

(A) 2 (B) 3 (C) 4 (D) None of these

8. ;fn (If) y = log {log(logx)}, rks then 
dy
dx



(A)
1

log(log )x (B)
1

log log logx x (C)
1

log(log )x x (D) None of these

9. 3xe dk vody xq.kkad log x osQ lkis{k gS

The differential coefficient of 3xe w.r. to log x is

(A)
32 23 3xx e x (B)

3xe (C)
333 xx e (D) 323 xx e

10. ;fn (If) 
xx ex ex ex ey e
 rks (then) 

dy
dx

(A)
1

y
y 

(B)
1

y
y 

(C) 1
y

y (D) None of these

11.   cos sind x
dx



(A) sin (sinx)·cosx (B) –sin(sinx)· cosx (C) –sin(cosx)·cosx (D) None of these

12. ;fn (If) y = 9x rks (then) 
2

2

d y
dx

(A) 9xlog9 (B) 2(log9)9x (C)  29 log9x (D) None of these

13. ;fn (If) 
3

1
2

3tan
1 3

x xy
x

 



tgk¡ (where) |x| < 1 rks (then) 

dy
dx



(A) 2

1
1 x

(B) 2

3
1 x

(C)  22

2

1 x (D) None of these
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14. ;fn (If) xy = ex – y rks (then) 
dy
dx



(A)
1

1 log
x

x


 (B)
1 log
1 log

x
x


 (C) vifjHkkf"kr (not defined)(D)  2

log
1 log

x
x

15. ;fn (If) y = sin (m sin–1x), rks (then) (1 – x2)y2 – xy1 = ………
(A) m2y (B) –m2y (C) my (D) None of these

16. Rolle osQ lkè; esa C Kkr djsa tc f (x) = 2x3 – 5x2 – 4x  + 3, 
1 ,3
3

x     

Find the value of C in Roll's theorem when f (x) = 2x3 – 5x2 – 4x  + 3, 
1 ,3
3

x     
 is

(A)
1
3

 (B)
2
3 (C) –2 (D) 2

17. ,d o`r dh f=kT;k r = 6 cm ij r osQ lkis{k {ks=kiQy esa ifjorZu dh nj gSA
The rate of change of area of a circle with respect to its radius r at r = 6 cm is
(A) 12 (B) 11 (C) 10 (D) 8

18. fuEufyf[kr esa ls fdl varjky esa y = x2e–x o/Zeku gS
The interval in which y = x2e–x is increasing
(A) (– ) (B) (–2,0) (C) (2, ) (D) (0,2)

19. oØ y = 2x2 + 3sinx osQ x = 0 ij vfHkyEc dh izo.krk gSA
The slope of the normal to the curve y = 2x2 + 3sinx at x = 0 is

(A) 3 (B)
1
3 (C) –3 (D)

1
3



20. fdlh ¯cnq ij y = x + 1 oØ y2 = 4x dh Li'kZ js[kk gS\
The line y = x + 1 is a tangent to the curve y2 = 4x at the point.
(A) (1,2) (B) (2,1) (C) (–1, –2) (D) (–1,2)

21. ,d xksys dh f=kT;k 9 cm ekih tkrh gS ftlesa 0.03 cm dh =kqfV gSA blosQ vk;ru osQ ifjdyu esa lfUudV =kqfV gSA
If the radius of a sphere is measured as 9 cm with an error of 0.03 cm then the approximate error in calculating
volume is
(A) 8.72cm3 (B) 9.72cm3 (C) 6.77cm3 (D) 10.52cm3

22. oØ x = a cos3y = a sin3osQ 4


  ij vfHkyEc dh izo.krk gSA

The slope of the normal to the curve x = a cos3y = a sin3 at 4


   is

(A) tan (B) cot (C) –tan (D) –cot
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23. x osQ fdl eku osQ fy, ( ) 3 sin cosf x x x  dk eku egÙke gksxk\

For which value of x, ( ) 3 sin cosf x x x   has maximum value ?

(A) 6


(B) 2


(C) 3


(D) 4


24. 2tan xdx cjkcj gS (is equal to)

(A) tanx + x + c (B) tanx – x + c (C) tanx – 2x + c (D) tanx + 2x + c

25.
2

2 2

sec tan
sec tan

x x dx
x x cjkcj gS (is equal to)

(A) log (sec2x + tan2x) (B) log (sec2 – tan2x) + c

(C)  2 21 log sec tan
4

x x c  (D)  2 21 log sec tan
4

x x c 

26. 3 3 , 0xa dx a  cjkcj gS (is equal to)

(A)
3

3

3log

xaa c
a
 (B)

3
2

3log

xaa c
a
 (C)

3

log

xa c
a
 (D) None of these

27.
cos x dx

x cjkcj gS (is equal to)

(A) 2cosx + c (B) 2 sinx + c (C) 2sin x c (D) 2cos x c

28.
5

121
x dx
x cjkcj gS (is equal to)

(A) – tan–1(x6) + c (B) tan–1(x6) + c (C)  1 61 tan
6

x c  (D) None of these

29. 29 25
dx

x
 cjkcj gS (is equal to)

(A)
11 5sin

9 3
x c    

 
(B) 11 3sin

5 5
x (C)

11 5sin
5 3

x c    
 

(D)
11 3sin

9 5
x c    

 

30.
2 2

0
2 x dx cjkcj gS (is equal to)

(A) 4


(B) 6


(C) 8


(D) 2


31.


0
sin 2
sin

kx dx
x

cjkcj gS (is equal to)

(A) 1 (B) 2 (C) –1 (D) 0
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32.
3 44

4

sinx xdx



 cjkcj gS (is equal to)

(A) 4


(B) 4


 (C) 0 (D) 1

33. 




1

1
e d cjkcj gS (is equal to)

(A) (e – 1) (B) 2 (e –1) (C) 3 (e –1) (D) –2(e –1)

34. 

  
3
2

1 2 3lim
n

n

n
cjkcj gS (is equal to)

(A)
1
2 (B)

1
3 (C)

2
3 (D)

3
2

35. lfn'k 2 7 3i j k
  

  dk ekikad gSA

Modulus of the vector 2 7 3i j k
  

   is

(A) 12 (B) 50 (C) 62 (D) 2 5

36. ;fn , ,a b c
   bdkbZ yEcor lfn'k gks] rks 

2 2

a b b c
   

   cjkcj gSA

If , ,a b c
  

 are unit vectors and mutually perpendicular then 
2 2

a b b c
   

    is equal to

(A) 4 (B) 9 (C) 8 (D) 6

37. ;fn 26, 7a b
 

  vkSj 35a b
 

  rks a b
 

 

If 26, 7a b
 

   and 35a b
 

   then a b
 

 

(A) 5 (B) 7 (C) 9 (D) 11
38. ljy js[kk,¡ x – y + z – 5 = 0 vkSj x – 3y – 6 = 0 dh fnd~ vuqikr gSA

The direction ratio of the line x – y + z – 5 = 0 and x – 3y – 6 = 0 are

(A) 3,1,–2 (B) 2, –4, 1 (C)
3 1 2, ,
14 14 14


(D)

2 4 1, ,
41 41 41



39. lkekU; jSf[kd izksxzkeu esa mís'; iQyu gS
An objective function in general LPP is
(A) jSf[kd iQyu (Linear function) (B) vjSf[kd iQyu (Non-collinear function)
(C) vpj iQyu (Constant function) (D) buesa dksbZ ugha (None of these)

40. rhu Nk=kksa }kjk ,d iz'u osQ gy djus dh izkf;drk,¡ 
1 1 1, ,
2 3 4 gSa] rks iz'u osQ gy fd;s tkus dh izkf;drk gSA
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The probability of solving a problem by three students are 
1 1 1, ,
2 3 4 ; then the probability that the problem will

be solved.

(A)
1
4

 (B)
5
4 (C)

3
4 (D)

7
4

ANSWERS

1. (B) 2. (C) 3. (D) 4. (D) 5. (A) 6. (B) 7. (A) 8. (B) 9. (C) 10. (C)

11. (B) 12. (B) 13. (B) 14. (D) 15. (C) 16. (D) 17. (A) 18. (D) 19. (D) 20. (A)

21. (B) 22. (B) 23. (C) 24. (B) 25. (C) 26. (A) 27. (B) 28. (D) 29. (C) 30. (D)

31. (D) 32. (C) 33. (B) 34. (C) 35. (C) 36. (B) 37. (B) 38. (A) 39. (A) 40. (C)
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[k.M – II ( xSj&oLrqfu"B ç'u)
SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

le; % 2 ?kaVk 05 feuV iw.kk±d : 60
Time : 2 Hours 05 Min. Full Marks : 60

y?kq mÙkjh; ç'u
(Short Answer Type Question)

ç'u la[;k 1 ls 8 rd y?kq mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 4 vad fu/kZfjr gSA 8 × 4 = 32
Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8 × 4 = 32

1. fl¼ djsa fd (Prove that) 1 1 112 4 63sin cos tan
13 5 16

     

2. fn[kk,¡ (Show that) : 
5 1 2 1 2 1 5 1
6 7 3 4 3 4 6 7

        
       

       

3. eku fudkysa (Evaluate) : 
1 ( )
1 ( )
1 ( )

bc bc a c
ca ca c a
ab ab a b





4. lehdj.k dks gy djsa (Solve the equation) :    1 1 1 8tan 1 tan 1 tan
31

x x     

5. ;fn 1 2sin 1 1y x x x x       rks 
dy
dx dk eku fudkysaA

If 1 2sin 1 1y x x x x        find 
dy
dx .

6. lekdyu djsa (Integrate) : 2 21
dx

x x


7. vxj 2 3a i j k
   

   rFkk 2 3 5b i j k
   

   rc a b
 

 Kkr djsa rFkk fl¼ djsa a a b
  

 

If 2 3a i j k
   

    and 2 3 5b i j k
   

    find a b
 

  and verify that a


 is perpendicular to a a b
  

 

8. ,d ik'kk dk rhu ckj isaQdk x;k rks crk;s fd de ls de ,d ckj fo"k; la[;k vkus dh izkf;drk D;k gS\
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nh?kZ mÙkjh; ç'u
(Long Answer Type Question)

ç'u la[;k 9 ls 12 rd nh?kZ mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 7 vad fu/kZfjr gSA 4 × 7 = 28
Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 × 7 = 28

9. gy djsa (Solve) : 1 1 0
x x
y y xe dx e dy

y
   
          

10. eku fudkysa (Evaluate) : 
2

2
0

sin
1 sin cos

x dx
x x





11. A line makes angles , , and with four diagonals of a cube prove that 2 2 2 2 4cos cos cos cos
3

      

12. U;wurehdj.k rFkk vf/dre z = 5x + 10y
tcfd x + 2y 120

x + y 60, x – 2y 0
x,y 0

Minimise and Maximise z = 50x + 15y
Subjected to  x + 2y 120

x + y 60, x – 2y 0
x,y 0

ANSWERS

1. Let 1 112 4sin ,cos
13 5

      and 1 63tan
16

  

Then 
12 4sin ,cos
13 5

     and 
63tan
16

 

Therefore 
5 3 12cos ,sin , tan

13 5 5
       and 

3tan
4

 

Now,  
    

      
    

12 3 12 3
tan tan 20 635 4 5 4tan 121 tan tan 20 16 161

5 4

1 63tan
16

a        
 

since tan tan 1  
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
1 63tan

16
      
 


1 1 112 4 63sin cos tan
13 5 16

     

2.
5 1 2 1
6 7 3 4

   
   
   

5 2 ( 1) 3 5 1 ( 1) 4
6.2 7.3 6.1 7.4

        
    

10 3 5 4 7 1
12 21 6 28 33 34

    
        

…(i)

and 
2 1 5 1 2.5 1.6 2( 1) 1.7
3 4 6 7 3.5 4.6 3 ( 1) 4.7

        
             

10 6 2 7 16 5
15 24 3 28 39 25

     
         

…(ii)

From (i) and (ii) we get

5 1 2 1 2 1 5 1
6 7 3 4 3 4 6 7

        
       

       

3. By applying c2 c2 + c3 we get

1 ( )
1 ( )
1 ( )

bc ca ab a b c
bc ca ab b c a
bc ca ab c a b

  
    

  

1 1 ( )
1 1 ( )
1 1 ( )

a b c
bc ca ab b c a

c a b


   


 = (bc + ca + ab) × 0 = 0

1 2Since  and  are indenticalc c

4. From the given equation, we have

1 1( 1) ( 1) 8tan tan
1 ( 1)( 1) 31

x x
x x

   


  

provided (x +1)(x – 1) < 1
i.e., x2 – 1 < 1
 x2 < 2 …(i)


1 1

2

2 8tan tan
1 ( 1) 31

x
x

 
 

 2

2 8
2 31

x
x



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 4x2 + 31x – 8 = 0
 (4x – 1) (x + 8) = 0


1
4

x   or –8

But x = –8 does not satisfy (i)

Hence 
1
4

x   is the only solution.

5. Putting x = sinand sinx   ,We get

1 2 2sin sin 1 sin sin 1 siny           

= sin–1 [sincos– sincos]
= sin–1[sin(– )] = – 

 1 1sin sinx x  

  1 1(sin ) sindy d dx x
dx dx dx

  

     2

1 1 1
1 21 x xx

  


     2

1 1
2 11 x xx

 


6. Let x = tan
Then dx = sec2d


2

22 2

sec sec
1 tantan 1 tan

d dI    
 

   
 

2

2

1 cos
cos sin

d  
 

cos 1
sin sin

d
  

 

cot cosec cosecd      
But tan= x

 2
sin

1
x

x
 



i.e. 
21cosec x

x



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
21 xI C

x


  

7. We have  1 2 3
2 3 5

i j k
a b

  

 

  


 10 9 ( 5 6) (3 4)i j k
  

       11 7i j k
  

  

Now, 2 3 11 7a a b i j k i j k
                         
     

= 1 – 2 (11) + 3 (7) = 1 – 22 + 21 = 0

Hence Hence a a b
     

 

8. The odd numbers on the face of a die are [1,3,5]
Let A = The event of getting an odd number on the first toss
B = The event of getting an odd number on the second toss.
C = The event of getting an odd number on the third toss.


3 1 3 1( ) , ( )
6 2 6 2

P A P B     and 
1( )
2

P C 

P(getting A, B or C at least once) = 1 – P(A') P(B') P(C') 
1 1 1 1 71 1
2 2 2 8 8

      

7Hence the required probability
8



9. The given differential equation may be written as

1 1
x x
y y xe dx e dy

y
   
          



  
  

 



1

1

x
y

x
y

xe
ydx

dy
e

…(i)

Put 
x v
y
  so that x = vy


dx dvv y
dy dy

 

Hence from (i),

(1 )
1

v

v

dv e vv y
dy e

 
 


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
       

   
  1 1 1

v u v v v v

v u v

dv e ve e ve ve v e vy v
dy e e e


1 v

v

dy e dv
y e v


 



Integrating, we get  
1 v

v

dy e dv
y v e


 

 


1log

v

v

ey dv
e v


 
 …(ii)

In R.H.S. of (ii), put v + ev = t
 (1 +ev)dv = dt
Hence from (ii),

log logdty k t
t

   
 log y + log t + k
 log (yt) = log C
 yt = c
 y(v + ev) = c


x
yxy e C

y
 

   
 

Putting 
xv
f




x
yx ye c 

which is the required solution.

10. Let 
2

2
0

sin
1 sin cos

xI dx
x x






then  

2

2
0

sin
2

1 sin cos
2 2

x
I dx

x x


  

 
         

   



0 0
since ( ) ( )

a a
f x dx f a x dx  

2
2

0

cos
1 cos sin

xdx
x x






2
2

0

cos
1 sin cos

xdx
x x




 …(ii)
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Adding (i) and (ii) we get

2 2
2 2

0 0

sin cos2
1 sin cos 1 sin cos

x xI dx dx
x x x x

 

 
  

2 2
2

0

sin cos
1 sin cos

x x dx
x x

 




2
0

1
1 sin cos

dx
x x




 …(iii)

Now, we evaluate

2
1 0 1 sin cos

dxI
x x






Multiplying the numerator and denominator by sec2 x, we get
2 2 2

2 2 2
1 2 2 20 0 0

sec sec sec
sec tan 1 tan tan tan tan 1

xdx xdx xdxI
x x x x x x

  

  
      

Now, put tanx = t so that sec2x dx = dt
Also x = 0
 t = 0

and 2
x t     

 

Hence 1 1 1
1 22 20 0

0

1
2 2 12tan tan ( ) tan

1 3 3 3 31 3
22 2

tdt dtI
t t

t



    

 
                                

 

2 2
2 63 3 3
      

 

11. ge tkurs gSa fd ,d ?ku (cube) ledksf.kd "kV~iQydh; (sixface) rFkk leku yEckbZ] pkSM+kbZ] Å¡pkbZ okyk gksrk gSA
ekuk fd OALBPNCN ,d ?ku gS ftldh izR;sd Hkqtk a yEckbZ dh gSA
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vc funsZ'kkad :i esa ¯cnq O(0,0,0), A (a, 0,0), B(0, a, 0), C(0,0,a), L(a, a, 0), N(0,a,a), N(a, 0, a), P(a, a, a) gSA
Li"Vr% bl ?ku osQ pkj fod.kZ OP, AN, BN rFkk CL gS fod.kZ OP dh fnd~&dkslkbu

2 2 2 2 2 2 2 2 2

0 0 0, ,a a a
a a a a a a a a a

  

     

;kfu 
1 1 1, ,
3 3 3 gSaA

fod.kZ AN dh fnd~ dkslkbu

2 2 2 2 2 2 2 2 2

0 0 0, ,a a a
a a a a a a a a a

  

     
;kfu 

1 1 1, ,
3 3 3


gSaA

ekuk fd mDr js[kk dh fnd~ dkslkbu l,m,n gSA tks fod.kZ OP, AM, BN, CL osQ lkFk dks.k Øe'k% , , cukrs gS
rks

1 1 1cos
3 3 3 3

l m nl m n  
    

1 1 1cos
3 3 3 3

l m nl m n   
     

1 1 1cos
3 3 3 3

l m nl m n  
    

1 1 1cos
3 3 3 3

l m nl m n  
    

 cos2+ cos2+ cos2+ cos2

2 2 2 21 ( ) ( ) ( ) ( )
3

l m n l m n l m n l m n              

2 2 21 4( ) 2 2 2 2 2 2 2 2 2 2 2 2
3

l m n lm mn nl lm mm nl lm mm nl lm mm nl                

 1 44 1 0
3 3

    

i.e., 
2 2 2 2 4cos cos cos cos

3
      

12. First of all let us graph the feasible region of the given system of inequations.
The feasible region the shaded region determined by the given system of constraints.
We observe that the feasible region ACFE is bounded. So we use corner point method to determine the maxi.
and min value of z.

The co-ordinates of the corner points A,C,F,E are (60,0), (120,0), (60,30) and (40,20) respectively.
Now we evaluate z = 5x + 10y at each corner point.
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Corner point z x y = 5  + 10
(60,0) 200

(120,0) 600

(60,30) 600

(40,20) 400

min

max.

Hence the min. value of z is 300 at the point (60,0) and the max. value of z is 600 at each of the points (120,0)
abd (60,30) and consequently the max. value of z is 600 at each of the points of line segment CF joining
(120,0) and (60,30).
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SET-8
le; % 1 ?kaVk 10 feuV iw.kk±d : 40

Time : 1 Hours 10 Min. Full Marks : 40

[k.M – I ( oLrqfu"B ç'u)
SECTION-I (OBJECTIVE TYPE QUESTIONS)

ç'u la[;k 1 ls 40 rd fuEu esa fn, x, pkj fodYiksa esa ls ,d gh mÙkj lgh gSA çR;sd ç'u osQ lgh mÙkj dks mÙkj rkfydk
esa fpfÉr djsaA 40 × 1 = 40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from
given options. 40 × 1 = 40
1. vxj leqPp; A esa R lcls cM+k rqY;rk laca/ gks ,oa S Hkh dksbZ laca/ A esa gks] rks

If R is the largest equivalence relation on A and S is any relation on A, then
(A) R S (B) S R (C) R = S (D) None of these

2. ;fn iQyu f : R R, f(x) = 3x – 5 }kjk ifjHkkf"kr gS rks f –1(x) gS
If f : R R is given by f (x) = 3x – 5, then f –1(x) is

(A)
1

3 5x  (B)
5

3
x 

(C) (vfLrRo ugha D;ksafd f ,oSQdh ugha gS)does not exist because f is not one
(D) None of these

3. ;fn f}pj lafØ;k,¡ * bl rjg ifjHkkf"kr gS fd a * b = a2 + b2 rks (1 * 2) * 5 dk eku
In an operation ‘*’ defined by a * b = a2 + b2 then (1 * 2) * 5 is
(A) 50 (B) 125 (C) 625 (D) 3125

4.
1 2sin sin

3
  
 
 

dk eq[; eku gS

The principal value of 
1 2sin sin

3
  
 
 

 is

(A)
2
3

 
(B)

2
3


(C)
4
3


(D) 3


5. ;fn (If) 1 11sin sin cos
5

x   
 

rks (then) x =

(A) 1 (B) 0 (C)
4
5 (D)

1
5

6. ;fn 1 1 1tan tan tan
2

x y z   
   rks xy + yz + zx dk eku gSA
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If 1 1 1tan tan tan
2

x y z   
    then the value of xy + yz + zx is

(A) –1 (B) 1 (C) 0 (D) None of these

7. 1 1cos sin
2 3

       
dk eku gksxk

The value of 1 1cos sin
2 3

       
 is

(A)
1
3 (B)

1
3

 (C) 1 (D) 0

8. ;fn 
5 4 10

2
3 6 6
x

y
   

   
   

rks x rFkk y dk eku gksxk

If 
5 4 10

2
3 6 6
x

y
   

   
   

 then the values of x and y are

(A) x = 2, y = 3 (B) x = 3, y = 2 (C) x = 2, y = 2 (D) x = 3, y = 3

9. ;fn (If)
0

0
i

A
i

 rks (then) A2 =

(A)
1 0
0 1
 
  

(B)
1 0
0 1
 
  

(C)
1 0
0 1
 
 
 

(D)
1 0
0 1
 
 
 

10. A = [aij]m × n ,d oxZ vkO;wg gS] vxj
A = [aij]m × n is a square matrix if
(A) m < n (B) m > n (C) m = n (D) None of these

11. ekuk fd A ,d O;qRØe.kh; vkO;wg gS ftldk Øe 2 × 2 gS] rks |adj A| =
Let A be a non singular matrix of order 2 × 2 then |adj A| =
(A) 2 |A| (B) |A| (C) |A|2 (D) |A|3

12. ;fn a,b,c lekukUrj Js.kh esa gks rks 

2 3 2
3 4 2
4 5 2

x x x a
x x x b
x x x c

  
  
  

If a,b,c are in A.P. then 

2 3 2
3 4 2
4 5 2

x x x a
x x x b
x x x c

  
  
  

(A) 0 (B) 1 (C) x (D) 2x

13. ;fn (If) 
3 1
1 2

A 
  then (rks) A2 – 5A + 7I is (gS)
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(A) fod.kZ vkO;wg (Diagonal matrix) (B) rRled vkO;wg (Identify matrix)
(C) 'kwU; vkO;wg (zero matix) (D) None of these

14. ;fn x = asin2t (1 + cos2t) rFkk y = b cos2t (1 – cos2t) rks 4
t 
 ij 

dy
dx dk eku gksxkA

If x = asin2t (1 + cos 2t) and y = b cos2t (1 – cos2t) then the value of 
dy
dx  at 4

t 
  is

(A)
a
b (B)

b
a (C) ab (D) a + b

15. ;fn x = at2,  y = 2at rks 
dy
dx



If x = at2, y = 2at then 
dy
dx



(A) t (B)
1
t (C) at (D)

a
t

16. vxj (If) y = sin(x3) rks (then) 
dy
dx



(A) x3cos(x3) (B) 3x2 sin(x3) (C) 3x2 cos(x3) (D) cos(x3)
17. ykSxzkat dk ekè; eku lkè; esa x Kkr djsa tc f (x) = x3 – 2x2 – x + 3, x [0,1]

Find the value of x in Lagarange's mean value theorem for the function f (x) = x3 – 2x2 – x + 3, x [0,1] is

(A) 2 (B)
1
2 (C) 3 (D)

1
3

18. ,d xqCckjk tks lnSo xksykdkj jgrk gS dk ifjorZu'khy O;kl 
3 ( 1)
2

x  gS x osQ lkis{k vk;ru osQ ifjoÙkZu dh nj gSA

A ballon which always remains spherical has a variable diameter 
3 ( 1)
2

x  . Find the rate of change of its

volume with respect to x.

(A)  327 2 1
8

x
 (B)  27 2 1

16
x
 (C)  227 2 1

8
x
 (D) None of these

19. fuEufyf[kr esa ls fdl varjky esa f(x) = (x + 1)3 (x – 3)3 o/Zeku gS\
The interval in which f(x) = (x + 1)3 (x – 3)3 is increasing
(A) [1, ] (B) (1, ) (C) [–1, ] (D) ]–, 1[

20.
1
2 , 0x x

 
 

 
dk mPpre eku gS

The maximum value of  
1
2 , 0x x   is
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(A)
1

ee (B)
1 c

e
 
 
 

(C) 1 (D) None of these

21. sec º tan ºx x dx cjkcj gS (is equal to)

(A) sec xº + c (B) sec º
180

x c
 (C)

180º sec ºx c


(D) None of these

22.
4

2 1
x dx

x  cjkcj gS (is equal to)

(A)
2

1tan
2
x x x c   (B)

3
1tan

3
x x x c  

(C)
3

1tan
3
x x x c   (D) None of these

23.
1

x x dx
e e cjkcj gS (is equal to)

(A) cot–1(ex) + c (B) cot–1(e–x) + c (C) tan–1(ex) + c (D) tan–1(e–x) + c

24.



1 2

4

2 tan
1

x x dx
x

cjkcj gS (is equal to)

(A)
1 2tan

2
x c



 (B)  2tan
2

x
c (C)  31 2tan

3
x

c


 (D) None of these

25. 2

1 1
log (log )

dx
x x
 cjkcj gS (is equal to)

(A)
log x c

x
 (B) log

x c
x
 (C) log

x c
x

  (D)
log x c
x




26.
2

2

sec
tan 4

x dx
x  cjkcj gS (is equal to)

(A) 2log tan tan 4x x c   (B) 2log tan tan 4x x c  

(C) 2tan sec 4x x c   (D) None of these

27.  
33
2

0
3x x dx cjkcj gS (is equal to)

(A)
108 3

35
(B)

108 3
35

 (C)
54 3
35


(D) None of these
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28. 3

6 1 tan
dx

x




 cjkcj gS (is equal to)

(A) 3


(B) 6


(C) 9


(D) 12


29.
1

20

1
1

dx
x

 cjkcj gS (is equal to)

(A) 2


(B) 3


(C) 4


(D) 6


30. oØ y2 = x, x-v{k ,oa js[kk,¡ x = 1, x = 4 ls f?kjs {ks=k dk {ks=kiQy gSA
Area of the region bounded by the curve y2 = x, x-axis and the line x = 1, x = 4 is

(A)
3 sq. unit
2 (B)

4 sq. unit
5 (C)

14 sq. unit
3 (D)

9 sq. unit
4

31. o`Ùk x2 + y2 = a2 dk {ks=kiQy lekdyu }kjk gS
Area of the circle x2 + y2 = a2 by integration is
(A) 4a2 (B) 3a2 (C) a2 (D) 8a2

32. vody lehdj.k 
2

2
22 0d yx y

dx
  dh dksfV gS

The order of the differential equation 
2

2
22 0d yx y

dx
   is

(A) 2 (B) 1 (C) zero (D) None of these

33. vody lehdj.k 
2

2 9 0dy y
dx

  dk gy gS

The solution of the differential equation 
2

2 9 0dy y
dx

   is

(A) y = 4sin3x (B) y = 4 cos3x (C) y = 2sin3x (D) y = 2 cos2x

34. vody lehdj.k sin 2dy y x
dx

  [tgk¡ y(0) = 1]

The solution of the diff equation sin 2dy y x
dx

  where y (0) = 1 is

(A)
3sin xy e (B)

3cos xy e (C)
2sin xy e (D)

2cos xy e

35. lfn'k 2a i j k
   

   dk lfn'k 2b i j k
   

   ij ç{ksi gS

Projection of vector 
   

  2a i j k  on the vector 
  

  2b i J K  is

(A)
5
6

(B)
7
6

(C)
9
6

(D)
11

6
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36. ;fn a
 ,d bdkbZ lfn'k gks rkfd 12x a x a

            
   

, rks x


dk ekikad gSA

If a


 is a unit vector such that 12x a x a
            
   

 then the magnitude of x


 is

(A) 12 (B) 12 (C) 13 (D) 13

37. xy-ry ij fLFkr izR;sd fcUnq P(x,y,z) osQ fy,
For every point P(x,y,z) on xy- plane
(A) x = 0 (B) y = 0 (C) z = 0 (D) None of these

38. fdlh ljy js[kk osQ fnd~ vuqikr 1,3,5 gSa] rks js[kk dh fnd~ dksT;k,¡ gSA
The direction ratio of a line are 1,3,5 then its direction cosine are

(A)
1 3 5, ,
35 35 35 (B)

1 1 5, ,
9 3 9 (C)

5 3 1, ,
35 35 35 (D) None of these

39. U;wurehdj.k djsa (Minimium) z = –x + 2y tcfd subject to –x + 3y 10, x + y 6, x – y 2, x,y 0 is
(A) –4 (B) –2 (C) 2 (D) None of these

40. 5 coins are tossed what is the probability of getting 3 heads and 2 tails ?

(A)
3
4 (B)

5
8 (C)

7
8 (D)

5
4

ANSWERS

1. (C) 2. (B) 3. (D) 4. (D) 5. (D) 6. (B) 7. (B) 8. (A) 9. (B) 10. (C)

11. (D) 12. (A) 13. (A) 14. (B) 15. (B) 16. (B) 17. (D) 18. (C) 19. (A) 20. (A)

21. (C) 22. (A) 23. (C) 24. (B) 25. (B) 26. (A) 27. (A) 28. (D) 29. (A) 30. (C)

31. (C) 32. (A) 33. (A) 34. (C) 35. (A) 36. (B) 37. (C) 38. (A) 39. (B) 40. (B)
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[k.M – II ( xSj&oLrqfu"B ç'u)
SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

le; % 2 ?kaVk 05 feuV iw.kk±d : 60
Time : 2 Hours 05 Min. Full Marks : 60

y?kq mÙkjh; ç'u
(Short Answer Type Question)

ç'u la[;k 1 ls 8 rd y?kq mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 4 vad fu/kZfjr gSA 8 × 4 = 32
Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8 × 4 = 32

1. fl¼ djsa fd (Prove that) : 1 11 1 2tan cos tan cos
4 2 4 2

a a b
b b a

           
   

2. ;fn f (x) = x2 – 5x + 7, rks f (A) dk eku crk,¡ tc 
3 1
1 2

A  
   

If f (x) = x2 – 5x + 7, find f (A) when 
3 1
1 2

A  
   

3. Prove that the determinant 
sin cos

sin 1
cos 1 2

x
x
 

  


is independent of .

4. gy djsa (Solve) : 
2

1 1 1
2 2

2 1sin cos 2 tan
1 1

a b x
a b

  
 

 

5. ;fn 
2

1
2

1cos
1

xy
x

 



rks 

dy
dx dk eku fudkysaA

If 
2

1
2

1cos
1

xy
x

 



, find 

dy
dx

6. lekdyu djsa (Integrate)   13log 4 1xe x dx




7. ;fn 4 3 2a i j k
   

   rFkk 3 2b i k
  

  rc 2b a
 

 Kkr djsaA

If  4 3 2a i j k
   

    and 3 2b i k
  

   then find 2b a
 

 .

8. ,d ifjokj esa nks cPps gSaA ;fn Kkr gks fd cPpksa esa de&ls&de ,d cPpk yM+dk gS] rks nksuksa cPpksa osQ yM+dk gksus
dh izkf;drk fudkysaA
A family has two children. Find the probability that both of them are boys if it is known that at least one of them is a
boy.
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nh?kZ mÙkjh; ç'u
(Long Answer Type Question)

ç'u la[;k 9 ls 12 rd nh?kZ mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 7 vad fu/kZfjr gSA 4 × 7 = 28
Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 × 7 = 28

9. gy djsa (Solve) : 2log logdyx x y x
dx x

 

10. fl¼ djsa fd (Prove that) :  2
0

sin 2 log tan 0x x dx



11. Find the image of the point (1,3,4) in the plane x – y + z = 5.
12. vf/dre z = 5x + 3y

tcfd 3x + 5y 15
5x + 2y 10
x,y 0

Maximise  z = 5x + 3y
Subjected to 3x + 5y 15

5x + 2y 10
x,y 0

ANSWERS

1. Let  11 cos
2

a
b

  

The first term 
1 tantan

4 1 tan
          

Similarly the second term  
1 tantan

4 1 tan
         

Therefore the given expression

1 tan 1 tan
1 tan 1 tan
   

 
   

   2 2

2

1 tan 1 tan
1 tan

    


 

 2

2

2 1 tan 2
1 tan cos 2
 

 
  

Now 11 cos
2

a
b

  
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 cos 2 a
b

 

 The given expression 
2b
a



2. Since f (x) = x2 – 5x + 7
 f (A) = A2 – 5A + 7I

We have A2 = A · A 
3 1 3 1 9 1 3 2 8 5
1 2 1 2 3 2 1 4 5 3

        
                      

 A2 – 5A + 7I

8 5 3 1 1 0
5 7

5 3 1 2 0 1
     

             

8 5 15 5 7 0
5 3 5 10 0 7

     
             

8 5 15 5 7 0
5 3 5 10 0 7

      
             

8 15 7 5 3 0 0 0
5 5 0 3 10 7 0 0
      

           

3. Expanding alon the first row, we get
= x (–x2 –1) – sin(–xsin– cos) + cos(–sin+ xcos)
   = –x3 + x + x sin2+ sincos– sincos+ x cos2
  = –x3 + x + x (sin2+ cos2)
 = –x3 + x + x
= –x3 + 2x
Thus is independent of .

4. Since 1 1
2

2sin 2 tan
1

a a
a

 


and  
2

1 1
2

1cos 2 tan
1

b b
b

 



 tan–1a + tan–1b = tan–1x

 1 1tan tan
1
a b x

ab
 




1
a bx

ab




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5. Putting x = tan, we get

2
1 1 1

2

1 tancos cos (cos 2 ) 2 2 tan
1 tan

y x   
     

 

 2 2

1 22
1 1

dy
dx x x

  
 

6. Let 
4 13log ( 1)x x dxI e

 
Since ealog x = xa, we have

3
3 4 1

4( 1)
1

xI x x dx dx
x

  
 

Putting x4 + 1 = t then 4x3dx = dt

  
1 log

4 4
dtI t
t

41 log( 1)
4

x c 

7. We have 4 3 2a i j k
   

  

 2 8 6 4a i j k
   

  

and 3 2 3 0 2b i k i j k
     

    

 2 3 0 2
8 6 4

i j k
b a

  

 

 

(0 12) (12 16) (18 0)i j k
  

     

12 4 18i j k
  

   

Hence 2 2 2 2 2 2 2 22 12 4 18 2 (6 2 9 ) 2 (36 4 81) 2 121 2 11 22b a
 

             

8. Let B = Boys, G = Girls
(sample space) S = {BB, GB, BG, GG}

n(S) = 4
Let E = Event of both are boys

F = Event of at least one boys
then E = {BB}, F = {BB, GB, BG}
 E F = {B,B}
n(E) = 1  n(F) = 3  n (E F) = 1
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
3 1( ) ( )
4 4

P F P E F  

Hence 
( )

( )
E P E FP
F P F

   
 

1
14

3 3
4

 

9. The given equation may be written as

2

1 2
log

dy y
dx x x x

 

Here 
1

log
P

x x
  and 2

2Q
x



Now 
1

log
P dx dx

x x
  

Let 
1

log
I dx

x x
 

For the integral, put logx = u so that

1 dx du
x



 log log(log )duI u x
u

  

Hence log(log )Pdx x
  log log log

Pdx xIF e e x  

Hence the solution is

2
2

2log log 2 logy x xdx x xdx
x

  
2 1 1 12 (log )

2 1
xx dx

x x

            


Using integration by parts

2

1 12 log x dx
x x

     
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1 12 log x c
x x

      

2 (log 1)x c
x

   

10. Let 2
0

sin 2 log(tan )I x x dx


 

then  2
0

sin 2 log tan
2 2

I x x dx
             

    

0 0
Since ( ) ( )

a a
f x dx f a x dx  

2
0

sin( 2 ) log(cot )x x dx


  
2

0

1sin 2 log
tan

x dx
x

    
 

2
0

sin 2 ( log tan )x x dx


 
2

0
sin 2 log(tan )x x dx



 
= –I

 I + I = 0
 I = 0

11. ekuk fd nÙk fcUnq P(1,3,4) rFkk lery gS ftldk lehdj.k x – y + z = 5 gSA



P(1,3,4)

R

Q

ekuk fd fcUnq P dk izfrfcEc (image) Q gS rks PQ lery dk vfHkyEc (normal) gSA
 PQ dk fnd~&vuqikr 1, –1, 1 gSaA
 PQ ¯cnq P(1,3,4) ls tkrh gS rFkk bldk fnd~&vuqikr 1, –1, 1 gS blfy, bldk lehdj.k gSA

1 3 4 ( )
1 1 4

x y z  
   


ekuk

x = 1 + , y = 3 – , z = 4 + 
fiQj ekuk fd Q osQ funsZ'kkad (1 + , 3 – , 4 + ) gSa rks eè;&fcUnq R osQ funsZ'kkad gSA
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1 1 3 3 4 4, ,

2 2 2
        

 
 

 i.e. 
2 6 8, ,

2 2 2
    

 
 

iqu% fcUnq R lery x – y + z = 5 esa gSA


2 6 8 5

2 2 2
     

  

 2 + – 6 + + 8 + = 10
 3= 10 – 4
 = 2
 fcUnq Q (3,1,6) gS vFkkZr~ izfrfcEc (3,1,6) gSA

12. First of all, we shall determine the feasible region of the given system of inequations.
The shaded region in the figure above is the feasible region determined by the given system of constraints.

We observe that the feasible region OCPB is bounded. So we use corner point method to determined the

maximum value of z. The co-ordinates of the corner points O,C,P,B are (0,0), (2,0), 20 45,
19 19
 
 
 

 and (0,3)

respectively.

Now we evaluate z = 5x + 3y at each corner point.

Corresponding of
Corner point

5 3
(0,0) 0
(2,0) 10

20 45 7, 12 Max.
19 19 19
(0,3) 9

Z x y 

   
 

Hence max. value of z is 712
19

 at the point 20 45,
19 19
 
 
 

.
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SET-9
le; % 1 ?kaVk 10 feuV iw.kk±d : 40

Time : 1 Hours 10 Min. Full Marks : 40

[k.M – I ( oLrqfu"B ç'u)
SECTION-I (OBJECTIVE TYPE QUESTIONS)

ç'u la[;k 1 ls 40 rd fuEu esa fn, x, pkj fodYiksa esa ls ,d gh mÙkj lgh gSA çR;sd ç'u osQ lgh mÙkj dks mÙkj rkfydk
esa fpfÉr djsaA 40 × 1 = 40
From Question No. 1 to 40 there is one correct answer. In each question you have to mark that correct option from
given options. 40 × 1 = 40
1. x * y = 1 + 12x + xy, x,y R }kjk ifjHkkf"kr Q esa ,d f}v/kjh lafØ; * ij fopkj dhft, rks 2 * 3 cjkcj gS

Consider the binary operation * on Q defined by x * y = 1 + 12x + xy, x,yR then 2 * 3 equals.
(A) 31 (B) 41 (C) 43 (D) 51

2. f : A B will be an into function if
(A) f (A) B (B) f (A) = B (C) B f (A) (D) f (B) A

3. ( ) ( 1)(3 )f x x x   iQyu dk ijkl gS

The range of function ( ) ( 1)(3 )f x x x    is

(A) (1,3) (B) (0,1) (C) (–2,2) (D) None of these

4. 1 3sin
2

 dk eq[; eku gS

The principal value of  1 3sin
2

  is

(A)
2
3


(B) 6


(C) 4


(D) 3


5. ;fn 1 1sin sin
3

x y  
  rks cos–1x + cos–1y dk eku gksxk

If 1 1sin sin
3

x y  
   then the value of cos–1x + cos–1y is

(A) 6


(B) 3


(C)
2
3


(D) 

6.
1 1cos sin

2 3
       

dk eku gksxk
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The value of  1 1cos sin
2 3

       
 is

(A)
1
3 (B)

1
3

 (C) 1 (D) 0

7. ;fn 'kh"kZ (2, –6), (5,4) vkSj (k, 4) okys f=kHkqt dks {ks=kiQy 35 oxZ bdkbZ gks rks k dk eku gS
If area of triangle be 35 square unit and its vertcies are (2,–6), (5,4) and (k, 4) then the value of k is
(A) 12 (B) –2 (C) –12, –2 (D) 12, –2

8. ;fn ,d oxZ vkO;wg (3 × 3) Øe dk bl izdkj gS fd A2 = A rks (I + A)3 – 7A cjkcj gS
If A is a matrix of order 3 × 3, such that A2 = A then which is equal to [(I + A)3– 7A] ?
(A) A (B) I – A (C) I (D) 3A

9. ;fn (If) 
2

2
A

 
   

vkSj (and) 3 125A  , rks cjkcj gS (then is equal to)

(A) ± 1 (B) ± 3 (C) ±4 (D) ±5
10. The roots of the equation are (lehdj.k osQ ewy gksxas)


2

1 4 20
1 2 5
1 2 5x x

(A) –1, –2 (B) –1,2 (C) 1, –2 (D) 1,2

11. Rolle osQ lkè; esa C Kkr djsa tc f (x) = 2x3 – 5x2 – 4x + 3, 
1 ,3
3

x     

Find the value of C is Roll's theorem when f (x) = 2x3 – 5x2 – 4x + 3, 
1 ,3
3

x     
 is

(A)
1
3

 (B)
2
3 (C) –2 (D) 2

12. 2

1
9 6 5

dx
x x  cjkcj gS (is equal to)

(A)
11 3 1tan

9 3
x c    

 
(B)

11 3 5tan
3 3

x c    
 

(C)
11 3 1tan

6 2
x c    

 
(D)

11 3 1tan
5 2

x c    
 

13. 2

cos 2
(sin cos )

x dx
x x cjkcj gS (is equal to)



116 Model Set (Class-XII) 2017

(A)
1

sin cos
c

x x



(B) log(sinx + cosx) + c(C) log |sinx – cosx| + c (D) 2

1
(sin cos )x x

14.
2

2

sec
cosec

x dx
x dk eku gksxk \

The value of  
2

2

sec
cosec

x dx
x  is

(A) x – tanx + c (B) tanx + x + c (C) tanx – x + c (D) –tanx – x + c

15. vxj (If) x > a 2 2

dx
x a cjkcj gS (is equal to)

(A)
1 log

2
x a k

a x a





(B)
1 log

2
x a k

a x a





(C) 2 21 log( )x a k
a

  (D)  2 2log x x a k  

16. ;fn 5x y  rks ij (4,9) 
dy
dx



If 5x y   then at (4,9) 
dy
dx



(A)
2
3 (B)

3
2 (C)

3
2

 (D)
2
3



17.  3 32 cosx xx e e dx 

(A)  3

sin xe c (B)  31 sin
3

xe c (C)  31 sin
3

xe c  (D)  3

3sin xe c

18.  21
1

20

tan
1

x
dx

x






(A) 1 (B)
3

64


(C)
3

219


(D) None of these

19. dksfV pkj (4) osQ vody lehdj.k osQ O;kid gy esa LosPN vpy dh la[;k gSA
The number of arbitrary constants in the general solution of a differential solution of fourth order is
(A) zero (B) 2 (C) 3 (D) 4

20. vody lehdj.k 0ydx xdy
y


 dk O;kid gy gSA

The general solution of the differential equation 0ydx xdy
y


  is

(A) xy = c (B) x = cy2 (C) y = cx (D) y = cx2
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21. jSf[kd izksxzke osQ lkFk lacaf/r leL;k gS

Linear programming with problem involving
(A) ,d mís'; iQyu (single objective functions)
(B) nks mís'; iQyu (Double objective functions)

(C) dksbZ mís'; iQyu (No any objective function)
(D) buesa ls dksbZ ugha (None of these)

22. bdkbZ lfn'k a


vkSj b


osQ chp osQ dks.k osQ fdl eku osQ fy, a b
 

 bdkbZ lfn'k gksxk

Let a


 and b


 be two unit vectors be the angle between then vector a b
 

  is a unit vector if

(A) 4


  (B) 3


  (C)
2
3


  (D) 2


 

23. ,d ikls dks 8 ckj mNkyk tkrk gS vkB mNky esa rhljs N% vkus dh izkf;drk gS
A fair diec is tossed eight times. The probability that a third six is observed on the eight throw is

(A)
5

27 5
67

c 
(B)

5
27 5
68

c 
(C)

5
2

6

7 5
6

c 
(D) None of these

24. eku fudkysa (Evaluate) : 1
3

1 dx
x


(A)
2
33

2
x c (B)

2
32

3
x c (C)

2
32

3
x c


 (D) None of these

25. 2
0

cos
sin cos

x dx
x x



 cjkcj gS (is equal to)

(A) 4


(B) 4


 (C) 0 (D) 2


26.  3 52

2

cos tan 1x x x x dx


    

(A) 2


(B)  (C) 0 (D) 2

27. 4
0

tan cotx xdx


 

(A) 2


(B) 2
2



(C) 2
4


(D) None of these
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28. oØ y = cosx, x-v{k vkSj 2
x 
  vkSj 2

x 
 ls f?kjs {ks=k dk {ks=kiQy gSA

Area included between the curve y = cosx the x-axis and co-ordinates 2
x 
   and 2

x 
  is

(A) 2 sq. units (B) 4 sq. units (C) 6 sq. units (D) 8 sq. units

29. vody lehdj.k x ydy e
dx

 dk O;kid gy gSA

The general solution of the differential equation x ydy e
dx

  is

(A) ex + ey = c (B) ex + e–y = c (C) e–x + ey = c (D) e–x + e–y = c

30.  2 2 2y c x c  c tgk¡ ,d /ukRed izkpy gS] ls fu#fir gksus okys oØ&oqQy dk vody lehdj.k fuEukafdr esa

fdl izdkj dk gksxk\

The differential equaion representing the family of curves  2 2 2y c x c  , where c is a positive parameter is of

(A) order 1 (B) order 2 (C) order 3 (D) order 4

31. x osQ fdl eku osQ fy, x i j k
     
 

,d bdkbZ lfn'k gS

For which value of x, x i j k
     
 

 is a unit vector

(A)
1
2 (B)

1
3 (C)

1
3

 (D)
1
3



32. lfn'k 2 3a i j k
   

   vkSj 3 2b i j k
   

   osQ chp dks.k dk sine gS

The sine angle between the vector 2 3a i j k
   

    and 3 2b i j k
   

    is

(A)
3 19

14 (B)
14 19
3 (C)

15 19
3 (D)

3 19
15

33. ;fn (If) 4 3 4a i j k
   

   vkSj (and) 3 2b i k
  

  rks (then) 2b a
 

  is

(A) 18 (B) 20 (C) 22 (D) 25
34. ry x = 0 vkSj y = 0 gS

The plane x = 0 and y = 0  is
(A) lkekUrj gS (are parallel) (B) ,d&nwljs osQ yEcor (are perpendicular to each other)
(C) z-v{k esa izfrPNsnh (intersect in z -axis) (D) buesa ls dksbZ ugha (None of these)

35. js[kk,¡ 
1 2 3

2 3 4
x y z  

  vkSj 
1 2 3

3 4 5
x y z  

  gS
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The lines 
1 2 3

2 3 4
x y z  

   and 
1 2 3

3 4 5
x y z  

 

(A) lekukUrj (parallel)(B) fo"keryh; (skew) (C) çfrPNsnh (intersecting) (D) None of these

36. ,d tksM+k iklk isaQdk tkrk gSA nksuksa ij le :<+ la[;k ikus dh izkf;drk gSA
A pair of dice are rolled. The probability of obtaining an even prime number on each die is

(A)
1

36 (B)
1

12 (C)
1
6 (D) 0

37. ;fn P(A B) = 0.8 vkSj P(A B) = 0.3 rks    P A P B 

If P(A B) = 0.8 and P(A B) = 0.3 then    P A P B 

(A) 0.3 (B) 0.5 (C) 0.7 (D) 0.9

38. lfn'k i j
 

 vkSj j k
 

 ij yEc bdkbZ lfn'k cjkcj gS

A unit vector perpendicular to both i j
 

  and j k
 

  is equal to

(A) i j k
  

  (B) i j k
  

  (C)
3

i j k
  

  (D)
3

i j k
  

 

39. js[kk 
 

 
1 2

1 2 0
x y z

ry 3x – y + z = 0 dks fdl fcUnq ij dkVrh gS\

At what point does the line 
1 2

1 2 0
x y z 

    cut the plane 3x – y + z = 0

(A) (0,0,0) (B) (1,2,0) (C) (0,1,1) (D) None of these
40. ;kn`fPNd pj x dk ekè; vkSj izlj.k 4 vkSj 2 gS] rc P(x = 1) gS

The mean and variance of a random variable x having a binomial distribution are 4 and 2 respectively, then P(x
= 1) is

(A)
1

32
(B)

1
16 (C)

1
8 (D)

1
4

ANSWERS

1. (A) 2. (A) 3. (B) 4. (D) 5. (C) 6. (B) 7. (B) 8. (C) 9. (B) 10. (B)

11. (D) 12. (C) 13. (B) 14. (C) 15. (A) 16. (C) 17. (B) 18. (D) 19. (D) 20. (C)

21. (A) 22. (D) 23. (B) 24. (A) 25. (B) 26. (B) 27. (A) 28. (A) 29. (B) 30. (A)

31. (C) 32. (A) 33. (C) 34. (B) 35. (D) 36. (A) 37. (A) 38. (C) 39. (A) 40. (B)
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[k.M – II ( xSj&oLrqfu"B ç'u)
SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

le; % 2 ?kaVk 05 feuV iw.kk±d : 60
Time : 2 Hours 05 Min. Full Marks : 60

y?kq mÙkjh; ç'u
(Short Answer Type Question)

ç'u la[;k 1 ls 8 rd y?kq mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 4 vad fu/kZfjr gSA 8 × 4 = 32
Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8 × 4 = 32

1. fl¼ djsa fd (Prove that) : 
2

1 1
2

1 12 tan sin
1 1

x x
x x

  
  

 

2. ;fn 
3 2
4 2

A
 

   
rFkk 

1 0
0 1

I  
  
 

rks k dk eku fudkysa tc A2 = kA –2I

If 
3 2
4 2

A
 

   
 and 

1 0
0 1

I  
  
 

 find k so that A2 = kA –2I

3. fl¼ djsa 
1 2
2 3 0
3 4

x x x a
x x x b
x x x c

  
   
  

tgk¡ a,b,c A.P. esa gSA

Prove that 
1 2
2 3 0
3 4

x x x a
x x x b
x x x c

  
   
  

 where a,b,c are given to be in A.P.

4. lehdj.k dks gy djsa (Solve the equation) : 1 1 1tan tan tan
3 2
x x x   

5. ;fn y = tan–1(sec x + tanx) rks 
dy
dx dk eku fudkysaA

If y = tan–1(sec x + tanx), then find 
dy
dx .

6. lekdyu djsa (Integrate)  cot log sin d  

7. ;fn 2 6 27 0i j k i j k
                 

   
rks rFkk dk eku Kkr djsa

Find and if 2 6 27 0i j k i j k
                 

   
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8. ,d f[kykM+h osQ gkFk esa 7 iÙks buesa 5 iÙks yky gS vkSj bu ik¡pksa esa nks ckn'kkg gSaA ,d iÙkk ;n`PN;k [khpk tkrk gSA

blosQ ckn'kkg gksus dh izkf;drk fudkysa tcfd ;g ekywe gS fd og iÙkk yky gSA
A player has 7 cards in hand of which 5 are red and of these five 2 are kings. A card is drawn at random. Find
the probability that it is a king, it is known that it is red.

nh?kZ mÙkjh; ç'u
(Long Answer Type Question)

ç'u la[;k 9 ls 12 rd nh?kZ mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 7 vad fu/kZfjr gSA 4 × 7 = 28
Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 × 7 = 28

9. gy djsa (Solve) : 2 2(1 ) 0ydy x y xdx   

10. eku fudkysa (Evaluate) : 
0

log(1 cos )x dx




11. If the point (1,1,P) and (–3,0,1) be equidistant from the plane 3 4 12 13 0r i j k
         
 

 then find the value

of P.
12. U;wurehdj.k rFkk vf/dre z = x + 2y

tcfd x + 2y 100, 2x – y 0
2x + y 200
x,y 0

Minimise and Maximise z = x + 2y
Subject to  x + 2y 100, 2x – y 0

2x + y 200
x,y 0

ANSWERS
1. We put x = tanwhen

1 1 11 1 tan2 tan 2 tan 2 tan tan 2 2
1 1 tan 4 4 2

x
x

                                

 
2 2

1 1 1 1
2 2

1 1 tansin sin sin cos 2 sin sin 2 2
1 1 tan 2 2

x
x

                         

Hence  
2

1 1
2

1 12 tan sin 2 2
1 1 2 2

x x
x x

                       

2. We have 2 3 2 3 2 9 8 6 4 1 2
4 2 4 2 12 8 8 4 4 4

A A A
            

                       
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
2 1 2 1 0 1 2 2 0 1 2 2 0 3 2

2 2
4 4 0 1 4 4 0 2 4 0 4 2 4 2

A I A
                

                                  

Hence k = 1
3. By applying R1 R1 + R3 – 2R2 and R2 R2 – R3

We get 
0 0 2 0 0 0
1 1 1 1 0
3 4 3 4

a c b
b c b c

x x x c x x x c

 
         

     

Since a,b,c are in A.P.

 2b a c 

4. From the given equation

1 13 2tan tan
1

3 2

x x

xx x
 




 

 1 1
2

5tan tan
6

x x
x

 


Provided 1
3 2
x x
   i.e. x2 < 6

 2

5
6

x x
x




 5x – x (6 – x2) = 0
 x(5 – 6 +x2) = 0
 x = 0 or, x2 –1 = 0
 x = 0 or, x = ±1
Hence x = 0, 1 or –1.

5. Since 
1 sinsec tan tan

cos 4 2
x xx x

x
      

 


1tan tan

4 2 4 2
x xy           

  


1
2

dy
dx



6. Let logsin= z

 Differentiating, 
1 cos

sin
d dz  





Model Set (Class-XII) 2017 123
 cotd= dz

  
2

21 logsin
2 2
zI zdz c    

7. Let 
   

  2 6 27a i j k  and a i j k
   

   

then       2 6 27 6 27 2 27 2 6
1

i j k
a b i j k

  

    

           
 

Hence 0a b
 

 

 6– 27= 0 …(i)
2– 27 = 0 …(ii)

and 2– 6 = 0 …(iii)
(iii) 2= 6 = 3

(ii) 2= 27 
27
2

 

These values of and also satisfy the equation (i).

Therefore = 3 and 
27
2

  .

8. Let A = Event of Red card
B = Event of king

then n (A) = 5
again A B = Event of Red card and king

n(A B) = 2


( ) 2

( ) 5
B n A BP
A n A

    
 

9. The given equation may be written as

2 2(1 )dyy x x xy
dx

  

 2 2(1 )dyy xy x x
dx

   …(i)

Putting y2 = z so that 2
dy dzy
dx dx



the equation (i) becomes

 21 1
2

dz xz x x
dx
   
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  22 2 1dz xz x x
dx

  

which is a linear differential equation
Here P = 2x and Q  = (1 – x2)x


2

. 2 x

e e
I F Pdx xdx e   

Hence the solution is
2 222(1 )x xz e x xe dx    …(ii)

To evaluate the R.H.S. of (ii) we put x2 = t so
that 2xdx = dt
 RHS of (ii)

   1 t t tt e dt e te dt    
t te dt te dt  

1t t te te e dt     
= et – (tet – et)
= et – tet + et

= 2et – tet

= et(2 – t)

 2 22xe x 

Hence (ii) becomes

 2 222x xz e x e c   

   222 xz x Ce  

   22 22 xy x Ce  

10. Let  
0

log 1 cosI x dx


 
2

0
log 2cos

2
x dx

    
 

2

0
log 2 log cos

2
x dx

     

 
0 0

log 2 2 log cos
2
xdx dx

 
  

0
log 2 2 log cos

2
x dx


   
= log2 + 2I1 …(i)
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In I1, Put 2
x t  so that dx = 2dt

2 2
1 0 0

log cos 2 2 log cosI t dt xdx
 

   
Hence from (i)

2
0

log 2 4 log cosxI dx


    log 2 4 log 2
4
     

 
log 2 2 log 2 log 2     

11. ekuk fd lery r n d
 

  gS rks fcUnq a


ls bl lery dh ykfEcd nwjh d a n
 

  

;gk¡ lery dk lehdj.k gS] 3 4 12 13 0r i j k
         
 


3 4 12 13 1

13 13 13 13
r i j k
           
 

¯cnq (1,1,P) osQ fy,

13, 1
13

a i j p k d
    
     

3 4 12 3 4 12 3 4 12 3 4 12
139 16 144 1693 4 2

i j k i j k i j k i j kn
i j k

           


  

       
   

  


3 4 12

3 4 12 7 12
13 13 13

i j k
P Pa n i j P k

  

    

                
 

vc ykfEcd nwjh 
13 7 12 12 20
3 13 13

P Pd a n
    

     

¯cnq (–3,0,1) dh n'kk esa

3a i k
  

  

3 4 12 9 12 213
13 13 13

i j ka n i k
  

                      
 

 ykfEcd nwjh 
13 21 8

13 13 13
d a n

   
     

(i) rFkk (ii) ls ç'ukuqlkj]

12 20 8
13 13

P 



12 20 8

13 13
P 

 

 12P – 20 = ± 8
 12P = 28,12
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
7 ,1
3

P 

12. First of all, we graph the feasible region of the given system of in equations.
The feasible region is the shaded region determined by the given system of constraints. We observe that

the feasible region FEBD is bounded. So we use corner point method to determine the maxi. and min. value of
z.

The co-ordinates of the corner points F,E,B,D are (20,40), (50,100), (0,200) and (0,50) respectively.
Now we evaluate z = x + 2y at each corner point.

Hence the max. value of z is 400 at the point (0,200) and the min. value of z is 100 at each of points (0,50) and
(20,40) and thus the min. value of z is 100 each of the points on the live segement joining the points (0,50) and
(20,40).

Corresponding of
Corner point

2
(20,40) 100
(50,100) 250
(0, 200) 400 Max.
(0,50) 100 Min.

Z x y 



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SET-10
le; % 1 ?kaVk 10 feuV iw.kk±d : 40

Time : 1 Hours 10 Min. Full Marks : 40

[k.M – I ( oLrqfu"B ç'u)
SECTION-I (OBJECTIVE TYPE QUESTIONS)

ç'u la[;k 1 ls 40 rd fuEu esa fn, x, pkj fodYiksa esa ls ,d gh mÙkj lgh gSA çR;sd ç'u osQ lgh mÙkj
dks mÙkj rkfydk esa fpfÉr djsaA 40 × 1 = 40

From Question No. 1 to 40 there is one correct answer. In each question you have to mark that
correct option from given options. 40 × 1 = 40

1. vody lehdj.k 
2 12 3 2

2
d y dyy

dxdx

           
dk /kr vkSj dksfV fuEu esa ls dkSu gS\

(a) 4, 2 (b) 2, 4 (c) 3, 4 (d) 4, 3

The degree & order of differential equation 

2 12 3 2
2

d y dyy
dxdx

           
is which of the following?

(a) 4, 2 (b) 2, 4 (c) 3, 4 (d) 4, 3

2. vody lehdj.k  2 21 1 0dy
dxx y    osQ gy fuEu esa ls dkSu gS\

(a) y = 2 + x2 (b) y = (1 + x) / (1 – x) (c) y = x (x – 1) (d) y = (1 – x) / (1 + x)

The Solution of the differential equation  2 21 1 0dy
dxx y    is which of the following?

(a) y = 2 + x2 (b) y = (1 + x) / (1 – x) (c) y = x (x – 1) (d) y = (1 – x) / (1 + x)

3.
25

23
?

4

x dx
x






(a) 152 log
7e

   
 

(b)
152 log
7e

   
 

(c) 7 7 52 4 log 4log 4 loge e e   (d) 1 152 tan
7

    
 

4. fcUnq ftlosQ LFkkfud lfn'k Øe'k%   60 3 , 40 8 , 52i j i j xi j     gSa] jSf[kd gksxsa ;fn x dk eku fuEu esa ls fdlosQ
cjkcj gS\
(a) –40 (b) 40 (c) 20 (d) –20
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The point with respective position vector    60 3 , 40 8 , 52i j i j xi j     are collinear if x is equal to which of the
following?
(a) –40 (b) 40 (c) 20 (d) –20

5. lfn'k  
1 2 3a i a j a k  vkSj  

1 2 3b i b j b k  ,d nwljs osQ yEcor gS ;fn—

(a) 31 2
1 2 3

aa a
b b b

  (b) 1 1 2 2 3 3 0a b a b a b   (c) 1 2 2 1 3 2 0a b b a a b   (d) buesa ls dksbZ ugha

The vector  
1 2 3a i a j a k  and  

1 2 3b i b j b k  are perpendicular to each other if—

(a) 31 2
1 2 3

aa a
b b b

  (b) 1 1 2 2 3 3 0a b a b a b   (c) 1 2 2 1 3 2 0a b b a a b   (d) None of these

6. fcUnq A (3, 4, –7) vkSj B (1, –1, 6) ls xqtjus okyh js[kk dk lfn'k lehdj.k fuEu esa ls dkSu gS\

(a)        


   (3 4 7 ) ( 6 )r i j k i j k (b)        


   ( 6 ) (3 4 7 )r i j k i j k

(c)         


   3 4 7 ( 2 5 13 )r i j k i j k (d) buesa ls dksbZ ugha
The vector equation of the line through the points A (3, 4, –7) and B (1, –1, 6) is which of the following?

(a)        


   (3 4 7 ) ( 6 )r i j k i j k (b)        


   ( 6 ) (3 4 7 )r i j k i j k

(c)         


   3 4 7 ( 2 5 13 )r i j k i j k (d) None of these

7. ;fn I ,d ,dkadh vkO;qg gS rks dkSu lR; gS\
(a) I2 = I (b) |I| = 0 (c) |I| = 2 (d) |I| = 5
If I be a unit matrix then which is true?
(a) I2 = I (b) |I| = 0 (c) |I| = 2 (d) |I| = 5

8. ry 7x + 4y – 2z + 5 = 0 ij vfHkyEc dk fno~Q dksT;k gSa\
(a) (7, 4, 5) (b) (7, 4, –2) (c) (7, 4, 2) (d) (0, 0, 0)
The direction ratio of normal to the plane 7x + 4y – 2z + 5 = 0 are which of the following?
(a) (7, 4, 5) (b) (7, 4, –2) (c) (7, 4, 2) (d) (0, 0, 0)

9. ;fn ljy js[kk   
 1 1 1x x y y z z

l m n
, ry     0ax by cz d osQ lekUrj gS rks dkSu&lk lgh gS—

(a)
a b c
l m n
  (b) al + bm + cn = 0 (c)   2 2 2 0al bm cn (d)   2 2 2 2 2 2 0a l b m c n

If the straight line 
  

 1 1 1x x y y z z
l m n

 is parallel to the plane     0ax by cz d  then which one is correct.

(a)
a b c
l m n
  (b) al + bm + cn = 0 (c)   2 2 2 0al bm cn (d)   2 2 2 2 2 2 0a l b m c n

10. lfn'k   5 3i j k vkSj   3 4 7i j k dk vfn'k xq.kuiQy gS\
(a) 10 (b) –10 (c) 15 (d) –15

The scaler product of the vectors   5 3i j k and   3 4 7i j k is—

(a) 10 (b) –10 (c) 15 (d) –15

11. ;fn 
 
· 0a b , rks dkSu&lk lR; gS\
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(a) 

 
a b (b)

 
a b (c) 

 
a b = 0 (d)  

 
0a b

If 
 
· 0a b , then which is true?

(a) 
 
a b (b)

 
a b (c) 

 
a b = 0 (d)  

 
0a b

12.  ( )d f x dx
dx

(a) ( )f x (b) f (x) (c) ( )f x (d) f (x) + c

13.    1 1 11 2tan tan tan
2 11

a , ‘a’ dk eku fuEu esa ls dkSu gS\

(a)
1
4

(b)
1
2

(c)
3
4

(d) 1

   1 1 11 2tan tan tan
2 11

a , ‘a’ the value of a is which of the following?

(a)
1
4

(b)
1
2

(c)
3
4

(d) 1

14.   1sin(tan ), ?x x

(a)
 21

x

x
(b)

 2
1

1 x
(c)

 2
1

1 x
(d)

 21

x

x

15.  


1
2

2tan ?
1

x

x

(a) 12 tan x (b) 12cos x (c) 12sin x (d) None of these

16. R ,d lEcU/ bl çdkj gS fd RB;fn vkSj osQoy ;fn  , ij yEc gS tgk¡  , ,d ry esa ljy js[kk gS rks
lEcU/ R gS\

Let R be a relation defined as RB if  is perpendicular to  where  ,  are straight lines in a plane, then the
relation R is—

(a) Reflexive (b) Symmetric (c) Transitive (d) None of these

17. ekuk fd R = {(1, 3), (4, 2), (2, 4), (2, 3). (3, 1)} leqPp; A = {1, 2, 3, 4} ij ,d lEcU/ gS rks lEcU/ gksxkA
Let R = {(1, 3), (4, 2), (2, 4), (2, 3). (3, 1)} be a relation on the set A = {1, 2, 3, 4}. The relation will be :

(a) A Function (b) Reflexive (c) Not Symmetric (d) Transitive

18.   k k

(a) 0 (b) 1 (c) 2k (d) None of these

19. js[kk     


   (4 ) 5 (2 3 )r i j i j k vkSj       


   ( 2 ) ( 3 2 )r i j k t i j k osQ chp dk dks.k gS\

(a)
3
2

(b)

3

(c) 2
3

(d) 
6

The angle between the lines     


   (4 ) 5 (2 3 )r i j i j k and       


   ( 2 ) ( 3 2 )r i j k t i j k is—
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(a)
3
2

(b)

3

(c) 2
3

(d) 
6

20. js[kk,¡   
 

1 2 4
2 3 4

x y z vkSj   
 

2 4 5
3 4 5

x y z osQ chp U;wure nwjh gS\

(a)
1
6

(b)
1
6 (c)

1
3 (d)

1
3

The shortest distance between the lines 
  

 
1 2 4

2 3 4
x y z

and 
  

 
2 4 5

3 4 5
x y z

is—

(a)
1
6

(b)
1
6 (c)

1
3 (d)

1
3

21. ;fn 3 1 1P(A) , P (B) ,  P (A B)
8 2 4

    rks AP 
B
    

(a)
1
4

(b)
1
3

(c)
3
4

(d)
3
8

If 3 1 1P(A) , P (B) ,  P (A B)
8 2 4

    , then AP 
B
    

(a)
1
4

(b)
1
3

(c)
3
4

(d)
3
8

22. ,d f}in cVau osQ ek?; vkSj çlj.k Øe'k% 6 vkSj 4 gS fLFkj jkf'k (çkpy) n dk eku gS\
(a) 18 (b) 12 (c) 10 (d) 9
The mean and varience of a bionomial distribution are 6 and 4 respectively. The parameter n is—
(a) 18 (b) 12 (c) 10 (d) 9

23. ,d f}in cVau osQ fLFkj jkf'k (çkpy) n vkSj P Øe'k% 16 vkSj 1
2
gS rks mldk ekud fopyu gksxk\

(a) 2 (b) 2 (c) 2 2 (d) 4

The parameter n and P of a bionomial distribution are 16 and 
1
2

respectively then its standard deviation is equal

to—

(a) 2 (b) 2 (c) 2 2 (d) 4

24.
2
1

x
x
 ?

(a) 1 (b) –1 (c) 0 (d) 2

25.
1
0

( ) ?
( ) (1 )

f x dx
f x f x


 

(a) 0 (b)
1
2

(c) 1 (d) None of these

26. 52

2

sin ?x dx


 
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(a) 0 (b)
2


(c) 1 (d) 

27. 5(2 3) ?x dx 

(a)
6(2 3)

6
x c

 (b)
4(2 3)

8
x c

 (c)
6(2 3)

12
x c

 (d) None of these

28. ;fn 1 1 costan
1 cos

xy
x

 



rks ?dy

dx


(a)
1

2


(b)
1
2

(c) 2
1

1 x
(d) buesa ls dksbZ ugha

If 1 1 costan
1 cos

xy
x

 


 then ?dy
dx



(a)
1

2


(b)
1
2

(c) 2
1

1 x
(d) None of these

29. ;fn sin ( )x y x y   rks ?dy
dx



(a) –1 (b) 1 (c)
2

1 cos ( )

sin ( )

x y

x y

 


(d) buesa ls dksbZ ugha

If sin ( )x y x y   then ?dy
dx



(a) –1 (b) 1 (c)
2

1 cos ( )

sin ( )

x y

x y

 


(d) None of these

30. ;fn P (A) 0·8, P(B) 0·5  vkSj BP 0·4
A

   
 

rks AP ?
B

   
 

(a) 0·32 (b) 0·64 (c) 0·16 (d) 0·25

If P (A) 0·8, P(B) 0·5  and BP 0·4
A

   
 

then AP ?
B

   
 

(a) 0·32 (b) 0·64 (c) 0·16 (d) 0·25

31.
sin 30° cos 30° ?sin 60 cos 60 
  

(a) 1 (b) 0 (c)
3
2

(d)
1
2

32. lkjf.kd 
2 3 4
5 6 8
6 9 12x x x

dk eku gS\

(a) 0 (b) 1 (c) 256x (d) 2256x

Value of the determinant 
2 3 4
5 6 8
6 9 12x x x

is—
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(a) 0 (b) 1 (c) 256x (d) 2256x

33. ;fn A ,d oxZ vkO;wg gS fd 2A A rks 3(1 A) 7A  dk eku gS\
(a) A (b) 1 – A (c) 1 (d) 3A

If A is a square matrix such that 2A A then 3(1 A) 7A  is equal to—
(a) A (b) 1 – A (c) 1 (d) 3A

34. Which of the following is a scaler matrix?

(a) 0 0
0 0 (b) 0 0 0

0 0 0 (c)
0 0 0
0 0 0
0 0 0

(d)
0
0
0

35.  2tan ?
2
x dx

(a)  tan
2
x x c (b)  tan

2
x x c (c)  2 tan

2
x x c (d)  2 tan

2
x x c

36. 
sin ?x dx

x

(a) 2cos x c (b)  2cos x c (c)



cos

2
x c (d) 

cos
2

x c

37. ;fn     
1 2A 2 1 , rks adj (A) = ?

(a)  
  

1 2
2 1 (b)  

  
2 1
1 1 (c)  

   
1 2
2 1 (d)  

  
1 2
2 1

If     
1 2A 2 1 , then adj (A) = ?

(a)  
  

1 2
2 1 (b)  

  
2 1
1 1 (c)  

   
1 2
2 1 (d)  

  
1 2
2 1

38. oØ y = sin x osQ fcUnq (0, 0) ij vfHkyEc dk lehdj.k gS\
(a) x = 0 (b) y = 0 (c) x + y = 0 (d) x – y = 0
The equation of normal to the curve y = sin x at (0, 0) is—
(a) x = 0 (b) y = 0 (c) x + y = 0 (d) x – y = 0

39. ;fn sin y = x sin (a + y), rks  ?dy
dx

(a)


2

2
sin

sin ( )

a

a y
(b) 2sin ( )

sin
a y
a

(c)


sin
sin ( )

a
a y

(d) sin ( )
sin

a y
a

If sin y = x sin (a + y), then  ?dy
dx

(a)


2

2
sin

sin ( )

a

a y
(b) 2sin ( )

sin
a y
a

(c)


sin
sin ( )

a
a y

(d) sin ( )
sin

a y
a
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40.  1(sec ) ?d x
dx

(a)
2

1

1x x
(b)

 2
1

1 x
(c) 

 2
1

1 x
(d) None of these

ANSWERS

1.—(A) 2.—(D) 3.—(D) 4.—(A) 5.—(B) 6.—(C) 7.—(A  ) 8.—(B) 9.—(B) 10.—(B)

11.—(A) 12.—(B) 13.—(C) 14.—(D) 15.—(A) 16.—(B) 17.—(C) 18.—(A) 19.—(B) 20.—(B)

21.—(C) 22.—(A) 23.—(C) 24.—(A) 25.—(B) 26.—(A) 27.—(C) 28.—(B) 29.—(A) 30.—(B)

31.—(A) 32.—(A) 33.—(C) 34.—(A) 35.—(D) 36.—(B) 37.—(A) 38.—(C) 39.—(B) 40.—(A)
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[k.M – II ( xSj&oLrqfu"B ç'u)
SECTION-II (NON-OBJECTIVE TYPE QUESTIONS)

le; % 2 ?kaVk 05 feuV iw.kk±d : 60
Time : 2 Hours 05 Min. Full Marks : 60

y?kq mÙkjh; ç'u
(Short Answer Type Question)

ç’u la[;k 1 ls 8 rd y?kq mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 4 vad fu/kZfjr gSA 8 × 4 = 32

Question Nos. 1 to 8 are of short answer type. Each question carries 4 marks. 8 × 4 = 32

1. ;fn 
2

2
1

1

tx a
t

  
  

vkSj 2
2

1

ty
t




rks dy
dx

Kkr djsaA

If 
2

2
1

1

tx a
t

  
  

and 2
2

1

ty
t




find 
dy
dx

.

2. fn[kkos fd sin x (1 + cosx) dk vf/dre eku 
3

x 
 ij gS\

Show that the maximum value of sin x (1 + cosx) is at 
3

x 
 .

3. çkjfEHkd lafØ;k dk mi;ksx dj vkO;qg 2 5
1 3
 
  

dk çfrykse Kkr djsa\

Find inverse of the matrix 2 5
1 3
 
  

using elementary operations?

4. ,d >ksys esa 3 lisQn vkSj 6 dkys xsan gS tcfd nwljs >ksys esa 6 lisQn vkSj 3 dkys xsan gSA ,d >ksyk pquk tkrk gS vkSj
mlesa ls ,d xsan fudkyk tkrk gSA fudkys x;s xsan osQ mtys gksus dh çkf;drk D;k gS\
A bag contains 3 white and 6 black balls while another bag containg 6 white and 3 black balls. A bag is selected
at random and a ball is drawn. Find the probability that the ball drawn is of white colour.

5. a

 vkSj b


nks lfn'k osQ fy,] fl¼ djsa fd a b a b  

   

For any two vectors a


and b


, Prove that a b a b  
   

6. (eku Kkr djsa) Evaluate 
b c a a

b c a b
c c a b






7. x osQ eku osQ fy, gy djsa] 1 1sin sin cos 1
5

x x    
 

Solve for x, 1 1sin sin cos 1
5

x x    
 
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8.
1

(1 log )
xe e x x dx
x

 Kkr djsaA

Find 
1

(1 log )
xe e x x dx
x



nh?kZ mÙkjh; ç'u
(Long Answer Type Question)

ç’u la[;k 9 ls 12 rd nh?kZ mÙkjh; çdkj osQ gSaA izR;sd osQ fy, 7 vad fu/kZfjr gSA 4 × 7 = 28

Question Nos. 9 to 12 are of short answer type. Each question carries 7 marks. 4 × 7 = 28

9. js[kk 
1 1 1

x a y z a 
  vkSj 

1 1 2
x a y z a 

  dks çfrPNsnh djus okyh vkSj js[kk 2
2 1 3

x a y b z a  
  osQ lekUrj

js[kk dk lehdj.k Kkr djsaA

Find the equation of the line intersecting the lines 
1 1 1

x a y z a 
   and 

1 1 2
x a y z a 

   and parallel to the

line 
2

2 1 3
x a y b z a  

  .

10. / 2
0

(2 logsin log sin 2 )x x dx


 Kkr djsaA

Find / 2
0

(2 logsin log sin 2 )x x dx




11. gy djsa % 2
2
2( 1) 2

1

dyx xy
dx x

  


Solve 2
2
2( 1) 2

1

dyx xy
dx x

  


12. LPP dks gy djsa
vf/drehdj.k Z = 30x + 25y
tcfd 3 3 18x y 

vkSj 3 2 15, , 0x y x y  

Solve the LPP
Maximize Z = 30x + 25y
Subjected to 3 3 18x y 

and 3 2 15, , 0x y x y  

ANSWERS

1. Given
2

2 2
1 21
1 1

tx a a
t t

            
Differentiating w.r.t ‘t’
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2 2 2 2
1 40 2· ·( 2 )

(1 ) (1 )

dx ata t
dt t t

 
    

   

Also, 2
2

1

ty
t





2 2

2 2 2 2
(1 ) ·2 2 ( 2 ) 2 (1 )

(1 ) (1 )

dy t t t t
dt t t

   
 

 


2 2 2 2

2 2
/ 2 (1 ) (1 ) 1
/ 4 2(1 )

dy dy dt t t t
dx dx dt at att

  
   



2. Let sin (1 cos )y x x  ...(i)

 cos (1 cos ) sin ( sin )dy x x x x
dx

   

2 2cos cos sin cos cos2x x x x x     ...(ii)

2

2
sin 2sin 2d y x x

dx
  ...(iii)

From (iii), at 
2

2
2, sin 2sin

3 3 3
d yx
dx

  
   

3 3 3 32 0
2 2 2

 
   

Hence, sin (1 cos )y x x   has maximum value at 3x 

3. Let 2 5A = 1 3
 
  

Now, A = IA

Then, 2 5 1 0  A1 3 0 1
         
[We use elementary row operation]

  1 1 2
1 2 1 –1  A Applying R R R1 3 0 1
           

  2 2 1
1 2 3 –1  A Applying R R R0 1 –1 2
           

  1 1 2
1 0 3 –5  A By R R 2R0 1 –1 2
           

 3 –5I = BA, where  B –1 2
    

 –1 3 –5A = B –1 2
    
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4. Given that, Bag-I Bag-II

White 3 6
Black 6 3
Let E1 = Event that bag I is selected

E2 = Event that bag II is selected
E = Event that the ball drawn is of white colour

So, 1 2
1 1P (E ) , P (E )
2 2

  

Also, P (E/E1) = P (ball drawn is white when bag I is selected) =
3
9

P (E/E2) = P (ball drawn is white when bag II is selected) =
6
9

By total propability theorem
Required propability = P (E) · P (E1) + P (E2) · P (E/E2)

                   
1 3 1 6 9 1· ·
2 9 2 9 18 2

   

5. 2| | ( ) · ( )a b a b a b   
     

· · · ·a a b a a b b b   
       

2 2| | · · | |a a b a b b   
     

2 2| | | | 2 ( · )a b a b  
   

2 2| | | | 2 | | · | | [ | · | | | · | |]a b a b a b a b   
       



2(| | | |)a b 
 

 | | | | | | | |a b a b  
   

6. 1 1 2 3
2 2

By R R R R
b c a a o c b

b c a b b c a b
c c a b c c a b

  
       

 

2 2 3
2 21 ( ) ( ) By R CR R

o c b
o c c a b b c a b b

c c c a b

 
        



       1 C –2 ( ) 2 2
C

bc c a b c a b bc a        

= 4 abc

7. Given, 1 11sin sin cos 1
5

x    
 

 1 11sin sin cos sin
5 2

x     
 

 1 11sin cos
5 2

x  
 
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 1 1 11sin cos sin
5 2

x x  
  


1
5

x 

8.
1(1 log ) log

x
xe x x dx e x dx

x x
    
  

( ( ) ( )) where ( ) logxe f x f x dx f x x  
( ) . logx xe f x e x 


1 1

(1 log ) log log log1
x ee x e ee x x dx e x e e e
x

      
                                       = ee

9. Let AB :
1 1 1

x a y z a 
 

CD :
1 1 2

x a y z a 
 

Let P (x
1

y
1

z
1

) and Q (x
2

y
2

z
2

) lies on AB and CD respectively.

Now, 1 1 1
1 (let)

1 1 1
x a y z a

r
 

  

Let, 1 1 1 1 1 1, andx a r y r z r a    

and 2 2 2
2 (let)

1 1 2
x a y z a

r
 

  

 2 2 2 2 3 2, , 2x a r y r z a r      

So, direction ratio of PQ are 2 1 2 1 2 1( , , )x x y y z z  

i.e. 2 1 2 1 2 1( 2 , , 2 2 )r r a r r r r a    

Since, PQ is paralled to line 
2 1 3

x a y a z za  
 

 2 1 2 1 2 12 2 2
2 1 3

r r a r r r r a    
 

Solving, we get r1 = 0
 x1 = a, y1 = 0, z1 = a
Hence, equation of line passing through (x1 y1 z1)

i.e. (a, o, a) and paralled to 2
2 1 3

x a y a z a  
  is 

2 1 3
x a y z a 

 

10. Let, 2
0

I (2 log sin log sin 2 )x x dx


 

2
0

[(2 log sin log (2sin · cos )]x x x dx


 

2
0

[2log sin log 2 logsin log cos ]x x x dx


   
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2
0

(log sin log 2 log cos )x x dx


  

2
0

log sin x dx


  – 2 2
0 0

log 2 log cosdx x dx
 

 

2 2 2
0 0 0

log sin log 2 1· log cos
2

x dx dx x dx
        

   

                                     0 0
( ) ( )

a a
f x dx f a x dx     

  22 2
00 0

log sin log2 log sinx dx x x dx
 

   

 log2 0
2
    

 

Hence, I log 2.
2


 

11. The given differential equation can be written as

2 2 2
2 2·

1 ( 1)

dy x y
dx x x

 
 

This is a linear defferential equation Qdy py
dx

  form

Where
2 2 2
2 2P and Q

1 ( 1)

x

x x
 

 

Now I.F. = 2 2
2
2 log ( 1) 1

1
e

e

x dx x x
x

   




So, the solution is given by

IF (Q IF) Cy dx   

or, 2 2
2 2

2( 1) ( 1) C
( 1)

y x x dx
x

 
     

  


2
1 1 12· C 2 · · log C

2 1( 1)

xdx
xx


   




or, 2 1( 1) log C
1

xy x
x


  


                                 hence the solution.
12. First, we draw the lines

3x + 3y = 18 ...(1)
and 3x + 2y = 15 ...(2)
The shaded region OCPB is the feasible region.
The vertices of the feasible region are C (5, 0), P (3, 3), B (0, 6) and O (0, 0)
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y

O x

D (0, 15/2) 

B (0, 6) 
P (3, 3) 

C (5, 0) 
A (6, 0) 

By solving (1) & (2) we get co-ordinate of corner.
The value of z = 30x + 25y at the corner points are as :

z = 30x + 25y
At O (0, 0), Z = 30 × 0 + 25 × 0 = 0
At P (3, 3), Z = 30 × 3 + 25 × 3 = 90 + 75 = 165
At C (5, 0) Z = 30 × 5 + 25 × 0 = 150
At B (0, 6), Z = 30 × 0 + 25 × 6 = 150
Clearly maximum Z is 165 at (3, 3) i.e. when x = 3 and y = 3

■ ■ ■
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