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1.

4

3

4




  

x

x

 cos  1

d


  is equal to

(a) 22 (b) 2

(c) 22  2  (d) –2

2. If  tan–1
2

1
  

  1

  1












x

x
 tan–1x,  then  x  has the value

(a) 3 (b) 1

(c)
3

1
(d) 3

3. If p :  n  IN,  n2 + n  is an even number

q :  n  IN,  n2 – n is an odd numer,,

then the truth values of  p  q,  p  q  and  p  q  are
respectively

(a) F, T, F (b) F, F, T

(c) T, T, F (d) F, T, T

4. If the function  f (x) = x3 – 3 (a – 2) x2 + 3ax + 7,  for some
a  IR  is increasing in  (0, 1]  and decreasing in  [1, 5),

then a root of the equation  21)  (

14  )( 





x

xf
 = 0 (x  1)  is

(a) 14 (b) 7

(c) –14 (d) –7

5. and  ˆ )  (1  ˆ  ̂    ,ˆ  ̂    If kjiki xxba 

]    [  then  ,ˆ )    (1  ˆ  ̂  cbayxxyc kji 
depends on

(a) only  y (b) neither  x  nor  y

(c) both  x  and  y (d) only  x

6. If  cot (A + B) = 0,  then  sin (A + 2B)  is equal to

(a) sin A (b) cos 2A

(c) sin 2A (d) cos A

7. The joint equation of pair of lines through the origin and
making an equilateral triangle with the line  y = 5  is

(a) x2 – 3y2 = 0 (b) 0    3 22  yx

(c) 3x2 – y2 = 0 (d) 5x2 – y2 = 0

8. If  f (x) = xtan   and  g (x) = sin x · cos x,

then   )( 

)( 

xg

xf
 dx  is equal to

(where C is a constant of integration)

(a) Cx   tan 2  (b) Cx   tan 
2

1


(c) Cx   tan  (d) Cx   tan 
2

3


9. The general solution of the differential equation

yx

yx

x

y

  

  3
  

d

d




   is (where  C  is a constant of integration.)

(a) Cx
x

xy

x

y
  )( log  

3  
log  tan

2

22
1 













 










(b) Cx
x

xy

x

y
  )( log  

3  
 log  

3
tan

3

1 2

1

2

22
1 













 










(c) Cx
x

xy

x

y
  )( log  

3  
 log  

3
tan

3

1 2

1

2

22
1 













 










(d) Cx
x

xy

y

x
  )( log  

3  
 log  tan

2

22
1 













 









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10. If  A = 





313
121

  and  B = 













21
21
32

,  then  (AB)–1 =

(a) 













12
5

9

5

17

(b) 

















12
5

9

5

17

(c)


















1
5

9

2
5

17

(d)























1
5

9

2
5

17

11. The distance between parallel lines

is  
1

  
2

  
2

  and  
1

3  
  

2

2  
  

2

1  zyxzyx














(a) units 
3

52
(b) units 

3

5

(c) units 
3

55
(d) units 

3

54

12. Maximum value of  Z = 5x + 2y,

subject to  2x – y  2,  x + 2y  8  and  x, y  0  is

(a) 40 (b) 17.6

(c) 28 (d) 25.6

13. The value of  sin (2 sin–10.8)  is equal to

(a) 0.96 (b) 0.16

(c) 0.12 (d) 0.48

14. A line makes the same angle  ''  with each of the  x  and
y  axes. If the angle  '',  which it makes with the  z-axis,  is
such that  sin2 = 2 sin2,  then the angle    is

(a) 






 
4 (b) 







 
2

(c) 






 
3 (d) 







 
6

15. The negation of the statement pattern  p  (q  ~ r)  is

(a) ~ p  (q  ~ r) (b) ~ p  (q  r)

(c) ~ p  (~ q  r) (d) ~ p  (~ q  ~ r)

16. Let  kjikji ˆ  ˆ  ̂    and  ˆ  ˆ2  ̂   ba   be two

vectors. If  c   is a vector such that  cbcb       

 toequal is    then    0,      and bcac 

(a)
2

1
 (b)

2

3

(c)
2

1
(d)

2

3


17. The incidence of occupational disease in an industry is
such that the workmen have a 10% chance of suffering
from it. The probability that out of 5 workmen, 3 or more
will contract the disease is

(a) 0.000856 (b) 0.856

(c) 0.0000856 (d) 0.00856

18. is  
3

  at    
d

d
  then  ,

sin   1

sin   1
log    If







 x
x

y

x

x
y

(a)
2

1
(b)

2

1


(c) 2 (d)
4

1

19. The variance and mean of 15 observations are respectively
6 and 10. If each observation is increased by 8 then the
new variance and new mean of resulting observations are
respectively

(a) 6, 18 (b) 6, 10

(c) 14, 10 (d) 14, 18

20.  toequal is  
d

d
  then  ,

  1

  1
 tan2sin     If 1

x

y

x

x
y 














 

(a) 2  1 x

x




(b) 2  1

2

x

x





(c) 2  1

1

x


(d) 2  1

1

x

21. The magnitude of the projection of the vector

kji ˆ  ˆ3  ̂2    on the vector perpendicular to the plane

containing the vectors  kjikji ˆ3  ˆ2  ̂  and  ˆ  ˆ  ̂   is

(a) units 63 (b) units 
2

3

(c) units 
2

3
(d) units 

2

3

22. If  f (x) = ax2 + bx + 1,  if  | 2x – 3 |  2

= 3x + 2 ,  
2

5
     

2

1
  if  x

is continuous on its domain, then  a + b  has the value

(a)
5

13
(b)

5

31

(c)
5

23
(d)

5

1



MHT-CET MATHEMATICS PAPER - 2022 3

23. and  ˆ  ˆ  ̂    ,ˆ  ˆ  ̂    If kjikji  ba

kji ˆ  ˆ  ̂  c   are three vectors then vector  r   in the

plane of  ba   and  ,  whose projection on  ,
3

1
  is  c   is

given by

(a) ,ˆ 1)  (2  ˆ  ̂ 1)  (2 ktt  ji    t  IR

(b) ,ˆ 1)  (2  ˆ  ̂ 1)  (2 ktt  ji    t  IR

(c) ,ˆ 1)  (2  ˆ  ̂ 1)  (2 ktt  ji    t  IR

(d) ,ˆ 1)  (2  ˆ  ̂ 1)  (2 ktt  ji    t  IR

24. A tetrahedron has verticles  P (1, 2, 1),  Q (2, 1, 3),
R (–1, 1, 2)  and  O (0, 0, 0).  Then the angle between the
faces OPQ  and  PQR  is

(a) 








35

17
cos 1

(b) 








31

17
cos 1

(c) 








35

19
cos 1

(d) 








31

19
cos 1

25. The principal value of  sin–1 














 
3

2
 ins   is

(a) 






 
3 (b) 







 
3

2

(c) 






 


3

2
(d) 







 
3

5

26. The differential equation  
y

y

x

y
2  1

  
d

d 
   determines

a family of circles with

(a) fixed radius of 1 unit and variable centres along the
X-axis

(b) fixed radius of 1 unit and variable centres along the
Y-axis

(c) variable radii and a fixed centre at  (0, 1)

(d) variable radii and a fixed centre at  (0, –1)

27. The value of the integral  

1

0
  

x

x

  1

  1




dx is

(a) 1  
2








 
(b) 1  

2








 

(c) 1 (d) –1

28. If a question paper consists of 11 questions divided into
two sections I and II. Section I consists of 6 questions
and section II consists of 5 questions, then the number of
different ways can student select 6 questions, taking at
least 2 questions from each section, is

(a) 425 (b) 275

(c) 350 (d) 225

29. The area (in sq. units) of the region described by

A = {(x, y)/x2 + y2  1 and y2  1 – x}  is

(a) 






 


3

2
  

2 (b) 






 


3

4
  

2

(c) 






 


3

4
  

2 (d) 






 


3

2
  

2

30. A firm is manufacturing 2000 items. It is estimated that
the rate of change of production P with respect to
additional number of workers  x  is given by

x
x

P
12  100  

d

d
 . If the firm employs 25 more

workers, then the new level of production of items is

(a) 4500 (b) 3000

(c) 2500 (d) 3500

31.  



 d 

2)  1)(  (

2  3
2

x
xx

x

(where  C  is a constant of integration)

(a) C
x

xx   
2)  (

1
  

3

4
  2)  ( log 

9

5
  1)  ( log 

9

5







(b) C
x

xx   
2  

1
  2)  ( log 

9

5
  1)  ( log 

9

5







(c) C
x

xx   
2)  (

1
  

3

4
  2)  ( log 

9

5
  1)  ( log 

9

1





(d) C
x

xx   
2  

1
  2)  ( log 

9

1
  1)  ( log 

9

5







32. If the normal to the curve  y = f (x)  at the point  (3, 4)

makes an angle  
c








 
4

3
  with positive  X-axis, then  f ' (3)

is equal to

(a) –1 (b)
3

4

(c)
4

3
 (d) 1

33. If  P (A  B) = 0.7,  P (A  B) = 0.2,  then  P (A') + P (B')
is

(a) 1.1 (b) 1.6

(c) 1.8 (d) 0.6
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34. If  
1)  (

    
 

1
lim 2




 x

baxx
x  = 5,  then  (a + b)  is equal to

(a) –4 (b) –7

(c) 7 (d) –3

35. If  y = cos (sin x2),  then  is  
2

    at  
d

d 
x

x

y

(a) 0 (b) 2

(c) –1 (d) –2

36. Two cards are drawn successively with replacement from
a well shuffled pack of 52 cards. Then mean of number of
kings is

(a)
169

4
(b)

13

1

(c)
169

1
(d)

13

2

37. The polar co-ordinates of the point, whose Cartesian co-

ordinates are  2) ,32( ,  are

(a) 














 
4

3
 4, (b) 















 
6

5
 4,

(c) 














 
3

2
 4, (d) 















 
12

11
 4,

38. Let  z  be a complex number such that  | z | + z = 3 + i,
i = 1 ,  then  | z |  is equal to

(a)
4

5
(b)

3

5

(c)
3

34
(d)

4

41

39. Given  A = 













z
y

x

22
41
23

,  if  xyz = 60  and

8x + 4y + 3z = 20,  then A

(a) 













6000
0600
0060

(b) 













10800
01080
00108

(c) 













2000
0200
0020

(d) 













6800
0680
0068

40. If  mm yy

11

  



  = 2x,  x  1,  then  (x2 – 1) 

2

d

d








x

y
  is equal

to

(a) my2 (b) m2y

(c) m2y2 (d)
2

2my

41.

2

0
  [x] dx + 

2

0
  | x – 1 | dx =

(where  [x]  denotes the greatest integer function.)

(a) 4 (b) 3

(c) 1 (d) 2

42. The equations of the lines passing through the point
(3, 2)  and making an acute angle of 45º with the line
x – 2y – 3 = 0  are

(a) 3x + y – 11 = 0,  x + 3y + 9 = 0

(b) 3x – y – 7 = 0,  x + 3y – 9 = 0

(c) 3x + y – 11 = 0,  x + 3y – 9 = 0

(d) x + 2y – 7 = 0,  2x – y – 4 = 0

43. If  [x]  is greatest integer function and  2 [2x – 5] – 1 = 7,
then  x  lies in

(a) 







5 ,

2

9
(b) 






5 ,

2

9

(c) 





5 ,

2

9
(d) 







5 ,

2

9

44. The Cartesian equation of a line passing through  (1, 2, 3)
and parallel to  x – y + 2z = 5  and  3x + y + z = 6  is

(a)
4

3  
  

5

2  
  

3

1  






 zyx

(b)
1

3  
  

1

2  
  

3

1  





 zyx

(c)
1

3  
  

1

2  
  

1

1  






 zyx

(d)
4

3  
  

5

2  
  

3

1  







 zyx

45. If the lines  3x – 4y – 7 = 0  and  2x – 3y – 5 = 0  pass
through diameters of a circle of area 49 square units,
then the equation of the circle is

(a) x2 + y2 – 2x + 2y – 47 = 0

(b) x2 + y2 – 2x + 2y + 51 = 0

(c) x2 + y2 + 2x – 2y – 51 = 0

(d) x2 + y2 + 2x + 2y + 47 = 0
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46. A spherical iron ball of 10 cm radius is coated with a
layer of ice of uniform thickness that melts at the rate of
50 cm3/min. If the thickness of ice is 5 cm, then the rate at
which the thickness of ice decreases is

(a) cm/min 
18

1




(b) cm/min 
9

2



(c) cm/min 
81

1


(d) cm/min 

3

1



47.   d 

2
sin 

2

5
sin 

x
x

x

(where  C  is a constant of integration.)

(a) x + sin x + sin 2x + C

(b) x + sin x + sin 2x – C

(c) x + 2 sin x + 2 sin 2x + C

(d) None of these

48. The equation of the plane passing through the points
(2, 3, 1), (4, –5, 3)  and parallel to  X-axis is

(a) 3y + 4z = 13 (b) y – 4z = –1

(c) 2y + 4z = 19 (d) y + 4z = 7

49. If   ]  )([    d   
232

Cxfexxe xx 

(where  C  is a constant of integration.)

and  f (1) = 0,  then value of  f (2)  will be

(a)
2

3
(b)

2

1

(c)
2

3
(d)

2

1

50. The negation of the statement, "The payment will be made
if and only if the work is finished in time" is

(a) The work is finished in time and the payment is not
made or the payment is made and the work is finished
in time.

(b) The work is finished in time and the payment is not
made.

(c) The payment is made and the work is not finished in
time.

(d) Either the work is finished in time and the payment
is not made or the payment is made and the work is
not finished in time.

ANSWERS

1. b 2. c 3. a 4. b 5. b

6. a 7. b 8. a 9. c 10. b

11. c 12. a 13. a 14. a 15. b

16. c 17. d 18. c 19. d 20. a

21. d 22. a 23. a 24. a 25. b

26. a 27. b 28. b 29. a 30. d

31. a 32. d 33. a 34. b 35. a

36. d 37. b 38. c 39. c 40. c

41. d 42. b 43. c 44. d 45. a

46. c 47. d 48. d 49. c 50. d

HINTS / SHORT-CUTS /

SOLUTIONS

1. I = 

4

3

4




  


 

 cos  1

d

x

x
 

4

3

4




  

2
cos  2

d

2 x
x



= 

4

3

4




  

4/3

4/

2

2
tan   d 

2
sec 

2

1















 x
x

x

/8)( cos

/8)(sin 
  

/8)(3sin 

/8)(3sin 
  

8
tan   

8

3
tan  
















/8)( cos  /8)(3 cos

/8)(sin   /8)(3 cos  /8)( cos  /8)(3sin 
 





















 











 











 






8
  

8

3
 cos  

8
  

8

3
 cos 

2

1

8
  

8

3
sin 

 

2  

2

1
  0

2

1
  2

  

4
 cos  

2
 cos

4
sin   2

 














... (b)

2.   tan–1
2

1
  

  1

  1












x

x
 · tan–1x

x
x

x 11 tan  
  1  1

  1
tan 2  

























 2 [tan–11 – tan–1x] = tan–1x

xx 11 tan  tan  
4

 2  






 



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x1 tan 3  
2

 




x1tan  
6

 




3

1
  

6
tan    


 x ... (c)

3.  n  N, n2 + n  is an even number

but n2 – n is not an even number

 p  is  T  and  q  is  F

 p  q = T  F = F

p  q = T  F = T

p  q = T  F = F ... (a)

4.   f  is    in  (0, 1]  and    in   [1, 5)

  f  is both    and    at  x = 1

  f (1) = constant       f ' (1) = 0

  f (x) = x3 – 3 (a – 2) x2 + 3ax + 7

 f ' (x) = 3x2 – 6 (a – 2) x + 3a

 f ' (1) = 3 – 6 (a – 2) + 3a = 15 – 3a = 0

 a = 5

 f (x) = x3 – 9x2 + 15x + 7

 f (x) – 14 = x3 – 9x2 + 15x – 7

= (x – 7) (x – 1)2 ... factorising

 21)  (

14  )( 





x

xf
 = x – 7 = 0       x = 7 ... (b)

5. 1) 0, (1,  ˆ  ̂   kia

)  1 1, ,(  ˆ )  (1  ˆ  ̂  xxxxb  kji

)    1 , ,(  ˆ )    (1  ˆ  ̂  yxxyyxxyc  kji

 
    1

  11
101

   ]      [ 
yxxy

xxcba







31   by  ...       
  1

11
001

  CC
xxy

x 




= 1 [(1) (1 + x) – (x) (1)]

= 1 + x – x

= 1

= contains neither  x  nor  y ... (b)

6.   cot (A + B) = 0       A + B = 
2



 sin (A + 2B) = sin 














 


 AA   
2

 2  

= sin (A +  – 2A)

= sin ( – A)

= sin A ... (a)

7. Joint equation of a pair of lines, through the origin, making
an equilateral triangle with the line  y = b,  is

0    3 22  yx ... (b)

8. I =  x
xx

x
d 

 cos  sin 

tan 



x

x
x

x

x
d 

cos  
 cos

sin 

tan 
  

2







 

=  x
xx

x
d 

cos

1
  

tan 

tan 
2



=  xx
x

d sec  
tan 

1 2

=  t

1
 dt, ...  t = tan x

Ct     2 

Cx   tan   2  ... (a)

9. yx

yx

x

y

  

  3
  

d

d
 




       put  y = vx

v
v

v

x

v
x

v

v

x

v
xv   

  1

  3
  

d

d
         

  1

  3
  

d

d
     










v

v

x

v
x

v

vvv

x

v
x

  1

  3
  

d

d
         

  1

      3
  

d

d
   

22










  



 d 

  3

  1
2

v
v

v
  v

x
d 

1

  2

1
  d 

  3

1

22



v

v
  xv

v

v
 log  d 

  3

2
2




2

1
  

3
 tan 

3

1
 1 








  v

 · log (3 + v2) = log x + C

2/1

2

22
1 3  

 log  
3

 tan 
3

1
 













 









 

x

xy

x

y

= log x + C ... (c)

10. 

















ac
bd

bcaddc
ba

 
  

1
     

1

:Note


























1710
95

  
21
21
32

  
313
121

    BA

 | AB | = 85 – 90 = –5


















 
12
5/917/5

  
510
917

5

1
  )( 1AB ... (b)

11.
1

3  
  

2

2  
  

2

1  
 : 1








 zyx

L

1

0  
  

2

0  
  

2

0  
  2











zyx

L
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 their vector equations are

where  ,      and      21 bnarbmar 

1) 2, (2,   0), 0, (0,   3), 2, (1,  21  baa

6) 5, 8,(   
122
321

ˆˆˆ

     )  ( 21 



kji

baa

55  36  25  64  |  )  (| 12  baa

3  1  4  4  || b

3

55
   

  )  (
   ) ,( d 12

21 



b

baa
LL ... (c)

12. Z = 5x + 2y ... (1)

2x – y  2,  x + 2y  8,  x, y  0

L1 : 2x – y = 2,  L2 : x + 2y = 8

 A (1, 0),  B (0, –2)  lie on  L1
C (8, 0),  D (0, 4)  lie on  L2

L1  L2  







5

14
 ,

5

12
  E

 Critical points are  A (1, 0), C (8, 0), E  







5

14
 ,

5

12

 ZA = 5 (1) + 2 (0) = 5

ZC = 5 (8) + 2 (0) = 40

17.6  
5

88
  

5

14
 2  

5

12
 5  














EZ

 Zmax = 40 ... (a)

13. If  x = 0.8,  then

sin (2 sin–1x) = 2x · 2  1 x

= 2 (0.8) 2(0.8)  1 

= (1.6) 0.64  1 
= (1.6) (0.6)

= 0.96 ... (a)

14.   cos2 + cos2 + cos2 = 1

 1 – cos2 = 2 cos2
 sin2 = 2 cos2
 2 sin2 = 2 cos2 ... (Given)

 tan  = 1

4
   


 ... (a)

15. ~ [p  (q  ~ r)]

= (~p)  ~ (q  ~ r)

= ~p  (q  ~ ~ r)

= ~p  (q  r) ... (b)

18. 






















1/2

sin   1

sin   1
 log  

x

x
y

 y = 
2

1
 [log (1 + sin x) – log (1 – sin x)]






 





 ) cos ( 
sin   1

1
  ) (cos 

sin   1

1
 

2

1
  

d

d
  x

x
x

xx

y













xx

x
sin   1

1
  

sin   1

1
 ) (cos 

2

1
 

x

x
2cos

 cos
 

x cos

1
 

2  

2

1

1
  

3
 cos

1
  

d

d
 

/3















xx

y

... (c)

20. 














 

x

x
y

  1

  1
 tan 2sin   1

Putting  x = cos 2,








 






  
2

tan   cot   ...  
  1

  1

x

x




























 


    
2

tan  tan 2sin    1y
















 


   
2

 2sin  

= sin ( – 2)

= sin 2

 2cos  1 2

2  1 x

)  (1 
d

d
  

  12

1
  

d

d
 2

2
x

xxx

y





)2(  
  12

1
 

2
x

x





2  1
 

x

x






... (a)
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26. x
y

yy

y

y

x

y
d  

  1

d 
       

  1
  

d

d
 : D.E.

2

2









  2  1 y

y



2
 dy = –2  dx

 2  12 y  = –2x + 2c

 2  1 y  = –x + c

 Sq. : 1 – y2 = x2 – 2cx + c2

 x2 + y2 – 2cx + (c2 – 1) = 0

 2g = –2c, 2f = 0, k = c2 – 1

 C  (–g, –f )  (c, 0),

1  1)  (  0          22222  cckfgr

 r = 1,  fixed;  C  (c, 0),  moves on  X-axis as  c  changes.

... (a)

27. I = 

1

0
 




 d 
  1

  1
x

x

x
 

1

0
 x

x

x

x

x
d 

  1

  1
  

  1

  1








= 

1

0
  

x
x

x
d 

  1

  1

2



= 

1

0
  x

x

x

x
d 

  1
  

  1

1

22 


















1
0

21 ]  1  [sin xx  

= (sin–11 + 0) – (sin–10 + 1)

= 
2


 – (0 + 1)

1  
2

 


 ... (b)

32. At the point  P (3, 4),  x = 3

 slope of normal to the curve  y = f (x)  at  P  is

1  
4

cot   
4

3
tan   

(3) 

1
  










' f
mN

1  
(3) 

1
 




' f

 f ' (3) = 1 ... (d)

33. P (A  B) = 0.7,  P (A  B) = 0.2

  P (A  B) = P (A) + P (B) – P (A  B)

 P (A) + P (B) = P (A  B) + P (A  B)

= 0.7 + 0.2

= 0.9

 P (A') + P (B') = [1 – P (A)] + [1 – P (B)]

= 2 – [P (A) + P (B)]

= 2 – 0.9

= 1.1 ... (a)

34.   the given limit exists as  x – 1

 numerator has a factor (x – 1)

 its value at  x = 1  is  0

 at  x = 1,  x2 –  ax + b = 0

 (1)2 – a (1) + b = 0

 1 – a + b = 0 ... (1)

5  
1  

    
 

1  
lim

 
2





 x

baxx
x



 Using  L' Hôpital's Rule on L.H.S.,

5  
1

  2
 

1  
lim 




ax
x

 2 (1) – a = 5

 a = –3

 from (1), 1 – (–3) + b = 0       b = –4

 a + b = –3 – 4 = –7 ... (b)

35.   y = cos (sin x2) ... (1)

,
2

  at   


 x

y = cos 






 
2

sin  = cos 1

(1)  
x

y

d

d
= 2x · cos x2 · [– sin (sin x2)]

= –2x · cos x2 · sin (sin x2)








 








 2
sin sin   

2
 cos  

2
  2  

d

d
 

/2xx

y

1sin   (0)  
2

  2 




= 0 ... (a)

37. Cartesian  2) ,32(   (r · cos ,  r · sin )

4  4  12       22  yxr








 

















 

6
tantan  

3

1
tan  tan  111

x

y
















 
 

6
  tan tan 1








 
 

6

5
tan tan 1

6

5
 











 


6

5
 4,  Polar ... (b)

40.   y1/m + y–1/m = 2x,      ... x  1 ... (1)

 Squaring both sides,

y2/m + y–2/m + 2 = 4x2

 adding  (–4)  to both sides

y2/m + y–2/m – 2 = 4x2 – 4
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 (y1/m – y–1/m)2 = 4 (x2 – 1)

1  2     21/1/   xyy mm ... (2)

 (1) + (2)  2y1/m = 2x + 2 1  2 x

 1      21/  xxy m

 mxxy )1    (  2 

 )1    ( log     log 2  xxmy

 Differentiating b.s. w.r.t.  x,

   


















 x

xxx
m

x

y

y
2  

1  2

1
  1  

1    

1
    

d

d
  

1

22

1  

  1  
  

1    
  

d

d
 

2

2

2 







x

xx

xx

my

x

y

my
x

y
x   

d

d
  1   2 

 Squaring b.s. :  (x2 – 1) · 

2

d

d








x

y
 = m2y2 ... (c)

42. (3, 2), 45º,  L1 : 1x – 2y – 3 = 0

 m1 = –(1)/(2) = 1/2

Required lines  L :  y – 2 = m (x – 3) ... (1)

  m  (L, L1) = 45º

 tan 45º = 
1

1

  1

  

mm

mm




 = 1

 
1  

2

1
    1

2

1
  






m

m

       | 2m – 1 | = | m + 2 |

 squaring :  4m2 – 4m + 1 = m2 + 4m + 4

 3m2 – 8m – 3 = 0

 (m – 3) (3m + 1) = 0

 m = 3, 
3

1


 from (1), the required lines are

y – 2 = 3 (x – 3)  and  y – 2 = 
3

1
  (x – 3)

 y – 2 = 3x – 9  and  3y – 6 = –x + 3

 3x – y – 7 = 0  and  x + 3y – 9 = 0 ... (b)

44. Required line  L  P (1, 2, 3)

L || E1 : 1x – 1y + 2z = 5

L || E2 : 3x + 1y + 1z = 6

1) 1, (3,    2), 1, (1,  21  nn

kji
kji

ˆ4  ˆ5  ̂3   
113
211

ˆˆˆ

      21  nn

 (–3, –5, 4)

 d.R.s. of line  L  are  (–3, –5, 4)  and it passes through
(1, 2, 3)

 its cartesian equations are

4

3  
  

5

2  
  

3

1  







 zyx

... (d)

45. Solving  3x – 4y = 7  and  2x – 3y = 5,

centre  (1, –1)

  area r2 = 49       r = 7

  : (x – 1)2 + (y + 1)2 = 72

 x2 + y2 – 2x + 2y – 47 = 0 ... (a)

47. I =  x
x

x

d 

2
sin 

2

5
sin 



















Putting  
2

x
 = ,  i.e.,  dx = 2d

I =  



d 
sin 

5 sin

=  



2d  

sin 

       1)4 cos 22 cos (2sin

= 2 ·  (1 + 2 cos 2 + 2 cos 4) d
















 








 
 2   ...  ,  

4

4sin 
 2  

2

2sin 
 2   2 xc

= 2 + 2 sin 2 + sin 4 + c

= x + 2 sin x + sin 2x + c ... (Ans.)

Note : None of the given option  matches the answer.

48. Points  (2, 3, 1)  and  (4, –5, 3)  both satisfy only option
(d).

 correct option is (d).

49. I =  ex2
 · x3dx

= 
2

1
  x2 · ex2

 · (2x) dx

= 
2

1
  (t · et) dt,      ... t = x2

= 
2

1
 [t (et) –  (et) (1) dt]

= 
2

1
 (t – 1) · et

22   1)  ( 
2

1
 xex 

= ex2
 · [f (x) – c] ... (Given)
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 f (x) = 
2

1
(x2 – 1) + c

  f (1) = 0       
2

1
 (0) + c = 0       c = 0

 f (x) = 
2

1
 (x2 – 1) + 0

2

3
  1)  (4 

2

1
  (2)   f ... (c)

50. p : Payment is made,

q : Work is finished in time

 ~ (p  q) = (p  ~ q)  (~ p  q) ... (d)


