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General Instructions :   

 (i) All questions are compulsory. 

 (ii) Please check that this Question Paper contains 26 Questions. 

 (iii) Questions 1 to 6 in Section-A are Very Short Answer Type Questions carrying one 

mark each. 

 (iv) Questions 7 to 19 in Section-B are Long Answer I Type Questions carrying 4 marks 

each. 

 (v) Questions 20 to 26 in Section-C are Long Answer II Type Questions carrying               

6 marks each 

 (vi) Please write down the serial number of the Question before attempting it. 

 

   
ÜÖÞ›ü – † 

SECTION – A 
  

 ¯ÖÏ¿®Ö ÃÖÓÜµÖÖ 1 ÃÖê 6 ŸÖÛú ¯ÖÏŸµÖêÛú ¯ÖÏ¿®Ö 1 †ÓÛú ÛúÖ Æîü …  
 Question numbers 1 to 6 carry 1 mark each. 
 

 

1. ÃÖ×¤ü¿Ö 3→
a  + 2

→
b  Ûêú ×¤üÛËú †®Öã̄ ÖÖŸÖ ×»Ö×ÜÖ‹ •ÖÆüÖÑ →a  = 

^
i + 

^
j – 2

^
k ŸÖ£ÖÖ 

→
b  = 2

^
i – 4

^
j + 5

^
k Æïü … 1 

 Write the direction ratio’s of the vector 3
→
a  + 2

→
b  where 

→
a  = 

^
i + 

^
j – 2

^
k and                   

→
b  = 2

^
i – 4

^
j + 5

^
k. 

 

2. ÃÖ×¤ü¿Ö →a  = 2
^
i + 3

^
j + 2

^
k ÛúÖ ÃÖ×¤ü¿Ö 

→
b  = 2

^
i + 2

^
j + 

^
k ¯Ö¸ü ¯ÖÏõÖê̄ Ö –ÖÖŸÖ Ûúß×•Ö‹ … 1 

 Find the projection of the vector 
→
a  = 2

^
i + 3

^
j + 2

^
k on the vector 

→
b  = 2

^
i + 2

^
j + 

^
k. 

 

 

3.  Ø²Ö¤ãü (1, 2, 3) ÃÖê ÆüÖêÛú¸ü •ÖÖ®Öê ¾ÖÖ»Öß ˆÃÖ ¸êüÜÖÖ ÛúÖ ÃÖ×¤ü¿Ö ÃÖ´ÖßÛú¸üÞÖ ×»Ö×ÜÖ‹ •ÖÖê ÃÖ´ÖŸÖ»Ö  

 
→
r  · ( )^

i + 2
^
j – 5

^
k  + 9  = 0 ¯Ö¸ü »ÖÓ²Ö Æîü … 1 

 Write the vector equation of the line passing through (1, 2, 3) and perpendicular to the 

plane 
→
r  · ( )^

i + 2
^
j – 5

^
k  + 9  = 0. 

 

4.  †ÓŸÖ¸üÖ»Ö π/2 < x < π ´Öë x ÛúÖ ¾ÖÆü ´ÖÖ®Ö –ÖÖŸÖ Ûúß×•Ö‹ ×•ÖÃÖÛêú ×»Ö‹ †Ö¾µÖæÆü 




2 sin x 3

1 2 sin x
 

†¾µÖãŸÛÎú´ÖÞÖßµÖ Æîü …  1 

 In the interval π/2 < x < π, find the value of x for which the matrix 





2 sin x 3

1 2 sin x
 

is singular. 
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5. †¾ÖÛú»Ö ÃÖ´ÖßÛú¸üÞÖ 
dy

dx
 = x3 e–2y ÛúÖ Æü»Ö –ÖÖŸÖ Ûúß×•Ö‹ … 1 

 Find the solution of the differential equation 
dy

dx
 = x3 e–2y. 

 

6.  †¾ÖÛú»Ö ÃÖ´ÖßÛú¸üÞÖ x 
dy

dx
 + y = e–2 x ÛúÖ ÃÖ´ÖÖÛú»Ö®Ö ÝÖãÞÖÛú –ÖÖŸÖ Ûúß×•Ö‹ … 1 

 Write the integrating factor of the differential equation  

 x 
dy

dx
 + y = e–2 x . 

 

ÜÖÞ›ü – ²Ö 
SECTION – B 

 
 

 ¯ÖÏ¿®Ö ÃÖÓÜµÖÖ 7 ÃÖê 19 ŸÖÛú ¯ÖÏŸµÖêÛú ¯ÖÏ¿®Ö 4 †ÓÛú ÛúÖ Æîü …  
 Question numbers 7 to 19 carry 4 marks each. 

 
 

7. ×ÛúÃÖß ¾µÖÖ¯ÖÖ¸ü ÃÖÓ‘Ö Ûêú ¯ÖÖÃÖ ` 35,000 ÛúÖ ÛúÖêÂÖ Æîü ×•ÖÃÖê ¤üÖê ×³Ö®®Ö-×³Ö®®Ö ¯ÖÏÛúÖ¸ü Ûêú ²ÖÖÑ›üüÖë ´Öë ×®Ö¾Öê×¿ÖŸÖ Ûú¸ü®ÖÖ        
Æîü … ¯ÖÏ£Ö´Ö ²ÖÖÑ›ü ¯Ö¸ü 8% ¾ÖÖÙÂÖÛú ²µÖÖ•Ö Æîü, ×•ÖÃÖê ‹Ûú †®ÖÖ£ÖÖ»ÖµÖ ÛúÖê ¤êü ×¤üµÖÖ •ÖÖ®ÖÖ Æîü ŸÖ£ÖÖ ×«üŸÖßµÖ ²ÖÖÑ›ü ¯Ö¸ü 10% 
²µÖÖ•Ö Æîü ×•ÖÃÖê ‹Ûú ‹®Ö.•Öß.†Öê. (ÛïúÃÖ¸ü ‹ò›ü ÃÖÖêÃÖÖ‡™üß) ÛúÖê ¤êü ×¤üµÖÖ •ÖÖ®ÖÖ Æîü … †Ö¾µÖæÆü ÝÖãÞÖ®Ö Ûêú ¯ÖÏµÖÖêÝÖ ÃÖê µÖÆü 
×®Ö¬ÖÖÔ×¸üŸÖ Ûúß×•Ö‹ ×Ûú ` 35,000 Ûêú ÛúÖêÂÖ ÛúÖê ¤üÖê ¯ÖÏÛúÖ¸ü Ûêú ²ÖÖÑ›üÖë ´Öë ×®Ö¾Öê¿Ö Ûú¸ü®Öê Ûêú ×»Ö‹ ×ÛúÃÖ ¯ÖÏÛúÖ¸ü ²ÖÖÑ™ëü 
×•ÖÃÖÃÖê ¾µÖÖ¯ÖÖ¸ü ÃÖÓ‘Ö ÛúÖê ¯ÖÏÖ¯ŸÖ Ûãú»Ö ²µÖÖ•Ö ` 3,200 ÆüÖê ? 

  ‡ÃÖ ¯ÖÏ¿®Ö ÃÖê ŒµÖÖ ´Öæ»µÖ •Ö×®ÖŸÖ ÆüÖêŸÖê Æïü ? 4 
 A trust fund has ` 35,000 is to be invested in two different types of bonds. The first 

bond pays 8% interest per annum which will be given to orphanage and second bond 

pays 10% interest per annum which will be given to an N.G.O. (Cancer Aid Society). 

Using matrix multiplication, determine how to divide ` 35,000 among two types of 

bonds if the trust fund obtains an annual total interest of ` 3,200. What are the values 

reflected in this question ? 

 

8.  †Ö¾µÖæÆü A = 









2 4 – 6

7 3 5

1 – 2 4

 ÛúÖê ‹Ûú ÃÖ´Ö×´ÖŸÖ †Ö¾µÖæÆü ŸÖ£ÖÖ ‹Ûú ×¾ÖÂÖ´Ö-ÃÖ´Ö×´ÖŸÖ †Ö¾µÖæÆü Ûêú µÖÖêÝÖ Ûêú ºþ¯Ö ´Öë 

¾µÖŒŸÖ Ûúß×•Ö‹ …  4 

 Express the matrix A = 









2 4 – 6

7 3 5

1 – 2 4

 as the sum of a symmetric and skew 

symmetric matrix. 

†£Ö¾ÖÖ/OR 

 µÖ×¤ü A = 





2 3

1 – 4
 , B = 






1 –2

–1 3
 Æîü, ŸÖÖê ÃÖŸµÖÖ×¯ÖŸÖ Ûúß×•Ö‹ ×Ûú (AB)–1 = B–1 A–1 

 If A = 





2 3

1 – 4
 , B = 






1 –2

–1 3
 , verify that (AB)–1 = B–1 A–1. 
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9.  ÃÖÖ¸ü×ÞÖÛúÖë Ûêú ÝÖãÞÖ¬Ö´ÖÖí Ûêú ¯ÖÏµÖÖêÝÖ ÃÖê ×®Ö´®Ö ÛúÖê x Ûêú ×»Ö‹ Æü»Ö Ûúß×•Ö‹ :  4 

  









a + x  a – x  a – x

 a – x  a + x  a – x

 a – x  a – x  a + x

 = 0 

 Using properties of determinants, solve for x : 









a + x  a – x  a – x

 a – x  a + x  a – x

 a – x  a – x  a + x

 = 0 

 

10.  ´ÖÖ®Ö –ÖÖŸÖ Ûúß×•Ö‹ : ⌡
⌠

0

π/4

 
.

.
 log (1 + tan x) dx 4 

 Evaluate ⌡
⌠

0

π/4

 
.

.
 log (1 + tan x) dx. 

 

11.  –ÖÖŸÖ Ûúß×•Ö‹ : ⌡
⌠

 
.

.
 

x

(x2 + 1) (x – 1)
 dx 4 

                          †£Ö¾ÖÖ 

 ´ÖÖ®Ö –ÖÖŸÖ Ûúß×•Ö‹ : ⌡
⌠

0

1

2

 
.

.
   

sin–1 x

(1 – x2)3/2 dx 

 Find ⌡
⌠

 
.

.
 

x

(x2 + 1) (x – 1)
 dx. 

   OR 

 Find  ⌡
⌠

0

1

2

 
.

.
   

sin–1 x

(1 – x2)3/2 dx. 

 

 

12. 52 ŸÖÖ¿Ö Ûêú ¯Ö¢ÖÖë Ûúß ³Ö»Öß ³ÖÖÓ×ŸÖ ±ëú™üß ÝÖ‡Ô ÝÖøüß ´Öë ÃÖê 4 ¯Ö¢Öê ˆ¢Ö¸üÖê¢Ö¸ü ¯ÖÏ×ŸÖÃ£ÖÖ¯Ö®ÖÖ ÃÖ×ÆüŸÖ ×®ÖÛúÖ»Öê •ÖÖŸÖê Æïü … 
‡ÃÖÛúß ŒµÖÖ ¯ÖÏÖ×µÖÛúŸÖÖ Æîü ×Ûú 4 

 (i) ÃÖ³Öß 4 ¯Ö¢Öê ÆãüÛãú´Ö Ûêú Æïü ? 
 (ii) Ûêú¾Ö»Ö 2 ¯Ö¢Öê ÆãüÛãú´Ö Ûêú Æïü ? 

†£Ö¾ÖÖ 

 ¯ÖÖÃÖÖë Ûêú ‹Ûú •ÖÖê›Ìêü ÛúÖê “ÖÖ¸ü ²ÖÖ¸ü ˆ”ûÖ»Ö®Öê ¯Ö¸ü ×«üÛúÖë Ûúß ÃÖÓÜµÖÖ ÛúÖ ¯ÖÏÖ×µÖÛúŸÖÖ ²ÖÓ™ü®Ö –ÖÖŸÖ Ûúß×•Ö‹ … ‡ÃÖ ²ÖÓ™ü®Ö ÛúÖ 
´ÖÖ¬µÖ ³Öß –ÖÖŸÖ Ûúß×•Ö‹ … 
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 Four cards are drawn successively with replacement from a well shuffled deck of 52 

cards. What is the probability that 

 (i) all the four cards are spades ? 

 (ii) only 2 cards are spades ? 

OR 

 A pair of dice is thrown 4 times. If getting a doublet is considered a success, find the 

probability distribution of number of successes. Hence find the mean of the 

distribution. 

 

 

13. ×ÃÖ¨ü Ûúß×•Ö‹ ×Ûú : [ ]→
a ,

→
b  + 

→
c ,

→
d  = [ ]→

a , 
→
b , 

→
d   + [ ]→

a , 
→
c , 

→
d   4 

 Prove that [ ]→
a , 

→
b  + 

→
c , 

→
d  = [ ]→

a , 
→
b , 

→
d   + [ ]→

a , 
→
c , 

→
d   

 

14.  ¸êüÜÖÖ†Öë 
→
r  = 2

^
i – 5

^
j + 

^
k + λ ( )3

^
i + 2

^
j + 6

^
k  ŸÖ£ÖÖ 

→
r  = 7

^
i – 6

^
k + µ ( )^

i + 2
^
j + 2

^
k  Ûêú ²Öß“Ö 

®µÖæ®ÖŸÖ´Ö ¤æü¸üß –ÖÖŸÖ Ûúß×•Ö‹ … 4 

 Find the shortest distance between the following lines : 

 
→
r  = 2

^
i – 5

^
j + 

^
k + λ ( )3

^
i + 2

^
j + 6

^
k  and   

→
r  = 7

^
i – 6 

^
k + µ ( )^

i + 2
^
j + 2

^
k   

 

15. ×ÃÖ¨ü Ûúß×•Ö‹ ×Ûú 2tan–1 





1

2
 + tan–1 






1

7
 = sin–1 







31

25 2
  4 

    †£Ö¾ÖÖ 

 x Ûêú ×»Ö‹ Æü»Ö Ûúß×•Ö‹ : tan–1 






1 – x

1 + x
 = 

1

2
  tan–1 x, x > 0 

 Prove that 2 tan–1 





1

2
 + tan–1 






1

7
 = sin–1 







31

25 2
  

    OR 

 Solve for x : tan–1 






1 – x

1 + x
 = 

1

2
  tan–1 x, x > 0 

 

16. λ Ûêú ×ÛúÃÖ ´ÖÖ®Ö Ûêú ×»Ö‹ ±ú»Ö®Ö f(x) = 


λ(x2 + 2), µÖ×¤ü x  ≤ 0

4x + 6   , µÖ×¤ü x > 0
  x = 0 ¯Ö¸ü ÃÖÓŸÖŸÖ Æîü … †ŸÖ: x = 0 ¯Ö¸ü 

±ú»Ö®Ö Ûúß †¾ÖÛú»Ö®ÖßµÖŸÖÖ Ûúß •ÖÖÑ“Ö Ûúß×•Ö‹ … 4 

 For what value of λ the function defined by f(x) = 


λ(x2 + 2), if x  ≤ 0

4x + 6   , if x > 0
  is continuous at 

x = 0 ? Hence check the differentiability of f(x) at x = 0. 
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17. µÖ×¤ü x = aet (sin t + cos t) ŸÖ£ÖÖ y = aet (sin t – cos t) Æîü, ŸÖÖê ×ÃÖ¨ü Ûúß×•Ö‹ ×Ûú 
dy

dx
 = 

x + y

x – y
 . 4 

 If x = aet (sin t + cos t) and y = aet (sin t – cos t), prove that 
dy

dx
 = 

x + y

x – y
 .  

 

18. µÖ×¤ü y = Aemx + Benx Æîü, ŸÖÖê ¤ü¿ÖÖÔ‡‹ ×Ûú 
d2y

dx2 – (m + n) 
dy

dx
 + mny = 0 4 

 If y = Aemx + Benx, show that 
d2y

dx2 – (m + n) 
dy

dx
 + mny = 0. 

 

19. –ÖÖŸÖ Ûúß×•Ö‹ : ⌡
⌠
 

 
.

.
 

x + 3

5 – 4x – 2x2
 dx 4 

 Find ⌡
⌠
 

 
.

.
 

x + 3

5 – 4x – 2x2
 dx. 

 

ÜÖÞ›ü – ÃÖ 

SECTION – C 

 

 ¯ÖÏ¿®Ö ÃÖÓÜµÖÖ 20 ÃÖê 26 ŸÖÛú ¯ÖÏŸµÖêÛú ¯ÖÏ¿®Ö 6 †ÓÛú ÛúÖ Æîü …  

 Question numbers 20 to 26 carry 6 marks each. 

 

20. ×ÃÖ¨ü Ûúß×•Ö‹ ×Ûú A = {1, 2, 3, 4, 5} ´Öë R = {(a, b) : |a – b|, 2 ÃÖê ×¾Ö³ÖÖ×•ÖŸÖ Æîü } «üÖ¸üÖ ¯ÖÏ¤ü¢Ö ÃÖÓ²ÖÓ¬Ö ‹Ûú 
ŸÖã»µÖŸÖÖ ÃÖÓ²ÖÓ¬Ö Æîü … ‡ÃÖ ÃÖÓ²ÖÓ¬Ö Ûêú ÃÖ³Öß ŸÖã»µÖŸÖÖ ¾ÖÝÖÔ ×»Ö×ÜÖ‹ … 6 

 Show that the relation R in the set A = {1, 2, 3, 4, 5} given by R = {(a, b) : |a – b| is 

divisible by 2} is an equivalence relation. Write all the equivalence classes of R. 

 

21.  ÃÖ´ÖÖÛú»Ö®ÖÖë Ûêú ¯ÖÏµÖÖêÝÖ ÃÖê õÖê¡Ö {(x, y) : y2 ≤ 4x, 4x2 + 4y2 ≤ 9}ÛúÖ õÖê¡Ö±ú»Ö –ÖÖŸÖ Ûúß×•Ö‹ … 6 

†£Ö¾ÖÖ 

 ÃÖ´ÖÖÛú»Ö®ÖÖë Ûêú ¯ÖÏµÖÖêÝÖ ÃÖê ¯Ö¸ü¾Ö»ÖµÖ 4y = 3x2 ŸÖ£ÖÖ ¸êüÜÖÖ 2y = 3x + 12 ÃÖê ¯Ö×¸ü²Ö¨ü õÖê¡Ö ÛúÖ õÖê¡Ö±ú»Ö –ÖÖŸÖ 
Ûúß×•Ö‹ … 

 Find the area of the region {(x, y) : y2 ≤ 4x, 4x2 + 4y2 ≤ 9}, using integration. 

OR 

 Using integration, find the area enclosed by the parabola 4y = 3x2 and the line                

2y = 3x + 12. 
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22 †¾ÖÛú»Ö ÃÖ´ÖßÛú¸üÞÖ 








x sin2 





y

x
 – y  dx + x dy = 0 ÛúÖ Æü»Ö –ÖÖŸÖ Ûúß×•Ö‹, ×¤üµÖÖ Æîü •Ö²Ö x = 1 Æîü, ŸÖÖê           

y = 
π
4

 Æîü …   6 

†£Ö¾ÖÖ 

 †¾ÖÛú»Ö ÃÖ´ÖßÛú¸üÞÖ 
dy

dx
 – 3y cot x = sin 2x ÛúÖ Æü»Ö –ÖÖŸÖ Ûúß×•Ö‹, ×¤üµÖÖ Æîü, ×Ûú x = 

π
2

 Æîü, ŸÖÖê y = 2 Æîü … 

 Solve the differential equation  

 








x sin2 





y

x
 – y  dx + x dy = 0 given y = 

π
4

 when x = 1. 

OR 

 Solve the differential equation 
dy

dx
 – 3y cot x = sin 2x given y = 2 when x = 

π
2

 . 

 

23.  ˆÃÖ ÃÖ´ÖŸÖ»Ö Ûêú ÃÖ×¤ü¿Ö ŸÖ£ÖÖ ÛúÖŸÖáµÖ ÃÖ´ÖßÛú¸üÞÖ –ÖÖŸÖ Ûúß×•Ö‹ •ÖÖê ÃÖ´ÖŸÖ»ÖÖë 
→
r  · ( )2

^
i + 2

^
j – 3

^
k  = 7 ŸÖ£ÖÖ     

→
r  · ( )2

^
i + 5

^
j + 3

^
k  = 9 Ûúß ¯ÖÏ×ŸÖ“”êû¤ü®Ö ¸êüÜÖÖ ÃÖê ÆüÖêÛú¸ü •ÖÖŸÖÖ Æîü ŸÖ£ÖÖ x-†õÖ ŸÖ£ÖÖ z-†õÖ ¯Ö¸ü ÃÖ´ÖÖ®Ö 

†®ŸÖ:ÜÖÓ›ü ÛúÖ™üŸÖÖ Æîü …  6 

 Find the vector and cartesian equations of the plane passing through the line of 

intersection of the planes  

 
→
r  · ( )2

^
i + 2

^
j – 3

^
k  = 7, 

→
r  · ( )2

^
i + 5

^
j + 3

^
k  = 9 

 such that the intercepts made by the plane on x-axis and z-axis are equal. 

 

24 ‹Ûú ²ÖÆãü×¾ÖÛú»¯Öß ¯ÖÏ¿®Ö ÛúÖ ˆ¢Ö¸ü ¤êü®Öê ´Öë ‹Ûú ×¾ÖªÖ£Öá µÖÖ ŸÖÖê ¯ÖÏ¿®Ö ÛúÖ ˆ¢Ö¸ü •ÖÖ®ÖŸÖÖ Æîü µÖÖ ¾ÖÆü †®Öã́ ÖÖ®Ö »ÖÝÖÖŸÖÖ Æîü …  

´ÖÖ®Ö »Öë ×Ûú ˆÃÖÛêú ˆ¢Ö¸ü •ÖÖ®Ö®Öê Ûúß ¯ÖÏÖ×µÖÛúŸÖÖ 
3

5
 Æîü ŸÖ£ÖÖ †®Öã́ ÖÖ®Ö »ÖÝÖÖ®Öê Ûúß ¯ÖÏÖ×µÖÛúŸÖÖ 

2

5
 Æîü … ´ÖÖ®Ö »Öë ×Ûú ”ûÖ¡Ö Ûêú 

¯ÖÏ¿®Ö ÛúÖ ˆ¢Ö¸ü †®Öã́ ÖÖ®Ö »ÖÝÖÖ®Öê ¯Ö¸ü ÃÖÆüß ˆ¢Ö¸ü ¤êü®Öê Ûúß ¯ÖÏÖ×µÖÛúŸÖÖ 
1

3
 Æîü, ŸÖÖê ‡ÃÖÛúß ŒµÖÖ ¯ÖÏÖ×µÖÛúŸÖÖ Æîü ×Ûú ÛúÖê‡Ô ”ûÖ¡Ö 

¯ÖÏ¿®Ö ÛúÖ ˆ¢Ö¸ü •ÖÖ®ÖŸÖÖ Æîü µÖ×¤ü µÖÆü –ÖÖŸÖ Æîü ×Ûú ˆÃÖ®Öêú ÃÖÆüß ˆ¢Ö¸ü ×¤üµÖÖ Æîü ?  6 

 In answering a question on a multiple choice test, a student either knows the answer or 

guesses. Let 
3

5
 be the probability that he knows the answer and 

2

5
 be the probability that 

he guesses. Assuming that a student who guesses at the answer will be correct with 

probability 
1

3
, what is the probability that the student knows the answer given that he 

answered it correctly ? 
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25 ‹Ûú ×®Ö´ÖÖÔÞÖÛú¢ÖÖÔ ®Ö™ü †Öî̧ ü ²ÖÖê»™ü ÛúÖ ×®Ö´ÖÖÔÞÖ Ûú¸üŸÖÖ Æîü … ‹Ûú ¯ÖîÛêú™ü ®Ö™üÖë Ûêú ×®Ö´ÖÖÔÞÖ ´Öë ´Ö¿Öß®Ö A ¯Ö¸ü 2 ‘ÖÓ™êü ŸÖ£ÖÖ 

´Ö¿Öß®Ö B ¯Ö¸ü 3 ‘ÖÓ™êü ÛúÖ´Ö Ûú¸ü®ÖÖ ¯Ö›ÌüŸÖÖ Æîü •Ö²Ö×Ûú ‹Ûú ¯ÖîÛêú™ü ²ÖÖê»™ü Ûêú ×®Ö´ÖÖÔÞÖ ´Öë 3 ‘ÖÓ™êü ´Ö¿Öß®Ö A ¯Ö¸ü ŸÖ£ÖÖ 2 ‘ÖÓ™êü 

´Ö¿Öß®Ö B ¯Ö¸ü ÛúÖ´Ö Ûú¸ü®ÖÖ ¯Ö›ÌüŸÖÖ Æîü … ¾ÖÆü ®Ö™üÖë ÃÖê ` 24 ¯ÖÏ×ŸÖ ¯ÖîÛêú™ü †Öî̧ ü ²ÖÖê»™üÖë ¯Ö¸ü ` 18 ¯ÖÏ×ŸÖ ¯ÖîÛêú™ü »ÖÖ³Ö 

Ûú´ÖÖŸÖÖ Æîü … µÖ×¤ü ¯ÖÏ×ŸÖ×¤ü®Ö ´Ö¿Öß®ÖÖë ÛúÖ †×¬ÖÛúŸÖ´Ö ˆ¯ÖµÖÖêÝÖ 10 ‘ÖÓ™êü ×ÛúµÖÖ •ÖÖ‹, ŸÖÖê ¯ÖÏŸµÖêÛú ¯ÖÏÛúÖ¸ü Ûêú ×ÛúŸÖ®Öê ¯ÖîÛêú™ü 

ˆŸ¯ÖÖ×¤üŸÖ ×ÛúµÖê •ÖÖ‹Ñ ŸÖÖ×Ûú »ÖÖ³Ö †×¬ÖÛúŸÖ´Ö ÆüÖê ? ˆ¯Ö¸üÖêŒŸÖ ÛúÖê ‹Ûú ¸îü×ÜÖÛú ¯ÖÏÖêÝÖÏÖ´Ö®Ö ÃÖ´ÖÃµÖÖ ²Ö®ÖÖÛú¸ü ÝÖÏÖ±ú «üÖ¸üÖ 

Æü»Ö Ûúß×•Ö‹ …    6 

 A manufacturer produces nuts and bolts. It takes 2 hours work on machine A and 3 

hours on machine B to produce a package of nuts. It takes 3 hours on machine A and 2 

hours on machine B to produce a package of bolts. He earns a profit of ` 24 per 

package on nuts and ` 18 per package on bolts. How many packages of each should be 

produced each day so as to maximize his profit, if he operates his machines for at the 

most 10 hours a day. Make an L.P.P. from above and solve it graphically ?  

 

26 ‹Ûú ÝÖÖê»Öê ŸÖ£ÖÖ ‹Ûú ‘Ö®ÖÖ³Ö, ×•ÖÃÖÛúß ³Öã•ÖÖ‹Ñ 
x

3
, x ŸÖ£ÖÖ 2x Æïü, Ûêú ¯ÖéÂšüßµÖ õÖê¡Ö±ú»ÖÖë ÛúÖ µÖÖêÝÖ †“Ö¸ü Æîü … ¤ü¿ÖÖÔ‡‹ ×Ûú 

ˆ®ÖÛêú †ÖµÖŸÖ®ÖÖë ÛúÖ µÖÖêÝÖ ®µÖæ®ÖŸÖ´Ö ÆüÖêÝÖÖ µÖ×¤ü x ÛúÖ ´ÖÖ®Ö ÝÖÖê»Öê Ûúß ×¡Ö•µÖÖ ÛúÖ ŸÖß®Ö ÝÖã®ÖÖ Æîü … 6 

 The sum of surface areas of a sphere and a cuboid with sides 
x

3
, x and 2x, is constant. 

Show that the sum of their volumes is minimum if x is equal to three times the radius 

of sphere. 

__________ 
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QUESTION PAPER CODE 65/1

EXPECTED ANSWER VALE POINTS

SECTION A

Marks

1. 3a 2b+
rr  = 7i 5 j 4k− +

r r r
½

∴ D.R’s are 7, –5, 4 ½

2. (2i 3 j 2k) (2i 2 j k)+ + ⋅ + +
r r r r r r

 = 12 ½

p = 
12 12

4
3| b |

= =r ½

3. r
r

 = ( i 2 j 3k) ( i 2 j 5k)+ + + λ + −
r r r r r r

1

4. For singular matrix

     4 sin2 x – 3 = 0 ½

sin x = 
3

2
±  ⇒ x = 

2

3

π
½

5.
2ye dy∫  = 

3x dx∫ ½

⇒ 
2ye

2
 = 

4x
c

4
+ ½

6. I.F. = 
1

dx
xe

∫ ½

= 
2 xe ½

SECTION B

7. Let investment in first type of bonds be Rs x.

∴ Investment in 2nd type = Rs (35000 – x) ½
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8

x 100

35000 x 10

100

 
  
  

−   
 

 = (3200) 1½

⇒
8 10

x (35000 x)
100 100

+ − = 3200

1

⇒ x = Rs 15000

∴ Investment in first = Rs 15000

1
and in 2nd = Rs 20000

8. Getting A′ = 

2 7 1

4 3 2

6 5 4

 
 

− 
 − 

1

Let P = 

4 11 5 2 11/ 2 5/ 2
1 1

(A A ) 11 6 3 11/ 2 3 3/ 2
2 2

5 3 8 5/ 2 3/ 2 4

− −   
   

+ ′ = =   
   − −   

1

Since P′ = P ∴ P is a symmetric matrix

Let Q = 
1

(A A )
2

− ′ =

0 3 7 0 3/ 2 7 / 2
1

3 0 7 3/ 2 0 7 / 2
2

7 7 0 7 / 2 7 / 2 0

− − − −   
   

=   
   − −   

1

Since Q′ = –Q ∴ Q is skew symmetric

Also

P + Q = 

2 11/ 2 5/ 2 0 3/ 2 7 / 2

11/ 2 3 3/ 2 3/ 2 0 7 / 2

5/ 2 3/ 2 4 7 / 2 7 / 2 0

− − −   
   

+   
   − −   

 = AA 1

OR

AB = 
2 3 1 2 1 5

1 4 1 3 5 14

− −    
=    

− − −    
1








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LHS = (AB)–1 = 
14 5 14 51 1

or
5 1 5 111 11

− −   
−    

− −   
1

RHS = B–1A–1 = 
3 2 4 3 14 51 1

1
1 1 1 2 5 111 11

− −     −
=     

−     
1+1

∴ LHS = RHS

9.

a x a x a x

a x a x a x

a x a x a x

+ − −

− + −

− − +

 = 0

R
1
 → R

1
 + R

2
 + R

3
,

⇒ 

3a x 3a x 3a x

a x a x a x

a x a x a x

− − −

− + −

− − +

 = 0 1

C
2
 → C

2
 – C

1
, C

3
 → C

3
 – C

1

⇒ 

3a x 0 0

a x 2x 0

a x 0 2x

−

−

−

 = 0 1+1

⇒ 4x2(3a – x) = 0

⇒ x = 0, x = 3a 1

10. I = 

/ 4

0

log(1 tan x)dx

π

+∫ ...(i)

= 

/ 4 / 4

0 0

1 tan x
log 1 tan x dx log 1 dx

4 1 tan x

π π
π −    

+ − = +    +    
∫ ∫ 1 + ½

= 

/ 4

0

[log 2 log(1 tan x)]dx

π

− +∫ ...(ii) 1
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adding (i) and (ii) to get

2I = 

/ 4

0

log 2 1 dx log 2
4

π
π

⋅ =∫ 1

⇒ I = log 2
8

π
½

11. Writing I = 
2 2

x A Bx C
dx dx

x 1(x 1)(x 1) x 1

+ 
= + 

−+ − + 
∫ ∫ 1

= 
2

1 1
x

1/ 2 2 2dx dx
x 1 x 1

− +
+

− +
∫ ∫ 1½

= 
2 11 1 1

log | x 1 | log(x 1) tan x C
2 4 2

−− − + + + 1½

OR

I = 

1/ 2 1

2 3/ 2
0

sin x
dx

(1 x )

−

−
∫

Putting x = sin θ, ∴ dx = cos θ dθ and x = 0 then θ = 0

x ⇒ 
1

then
42

π
θ =

1

I = 

/ 4 / 4
2

3
0 0

cos
d sec d

cos

π π
θ

θ⋅ θ = θ ⋅ θ θ
θ

∫ ∫ 1

= [ ]
/ 4

0
tan log | sec |

π
θ θ − θ 1

= 
1

log2
4 2

π
− 1

12. (i)  P (all four spades) = 

4 0
4

4

13 39 1
C

52 52 256

   
=   

   
2







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(ii) P (only 2 are spades) = 

2 2
4

2

1 3 27
C

4 4 128

   
=   

   
2

OR

n = 4, p = 
1

,
6

 q = 
5

6

No. of successes

x 0 1 2 3 4 ½

P(x)

4
4

0

5
C

6

 
 
 

1 3
4

1

1 5
C

6 6

   
   
   

2 2
4

2

1 5
C

6 6

   
   
   

3
4

3

1 5
C

6 6

   
   
   

4
4

4

1
C

6

 
 
 

2½

625

1296
=

500

1296
=

150

1296
=

20

1296
=

1

1296
=

xP(x) 0
500

1296

300

1296

60

1296

4

1296

Mean = 
864 2

xP(x) .
1296 3

= =∑ 1

13. LHS = a {(b c) d} a {b d c d}⋅ + × = ⋅ × + ×
r r r r rr r r r

1+1

= a (b d) a (c d)⋅ × + ⋅ ×
r r rr r r

1

= [a, b, d] [a, c, d]+
r r rr r r

1

14. Here 1a
r

 = ˆ ˆ ˆ2i 5j k,− +  2a
r

 = ˆ ˆ7i 6k−

1b
r

 = ˆ ˆ ˆ3i 2 j 6k,+ +     
2b
r

 = ˆ ˆ ˆi 2 j 2k+ +

2 1a a−
r r

 = ˆ ˆ ˆ5i 5j 7k+ − 1

1 2b b×
r r

 = ˆ ˆ8i 4k− + 1

SD = 2 1 1 2

1 1

| (a a ) (b b ) |

| b b |

− ⋅ ×

×

r rr r

r r 1








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= 
| 40 28 | 68 17

64 16 80 5

− −
= =

+
1

15. LHS = 
1 1 1

2 tan tan
2 7

− −1   
+   

   

= 
1 1 1 1

1
2

1 4 12tan tan tan tan
1 7 3 71
4

− − − −
⋅

 
+ = + 

 −

1½

= 
1 1

4 1
313 7tan tan

4 1 171
3 7

− −
+

=

− ⋅

1½

= 
1 31

sin RHS
25 2

−  
= 

 
1

                  OR

1 1 x
tan

1 x

− − 
 

+ 
 = 

11
tan x

2

−

⇒ 1 1tan 1 tan x− −  = 
11

tan x
2

−
1½

⇒ 
13

tan x
2

−
 = 

4

π
 ⇒ tan–1 x = 

6

π
1½

x = 
1

tan .
6 3

π
= 1

16. LHL = 
x 0

lim f (x) 2
−→

= λ

RHL = 
x 0

lim f (x) 6
+→

=

f(0) = 2λ

⇒ 2λ = 6  ⇒  λ = 3 2

31
= 25   2

17
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Differentiability

LHD = 
2

h 0 h 0

f (0) f (0 h) 3(2) 3(( h) 2)
lim lim

h h→ →

− − − − +
=  = 

h 0
lim 3h 0
→

= 1

RHD = 
h 0 h 0

f (0 h) f (0) (4h 6) 3(2)
lim lim

h h→ →

+ − + −
=  = 

h 0
lim 4 4
→

= ½

LHD ≠ RHD ∴ f(x) is not differentiable at x = 0 ½

17. x = 
t tae (sin t cos t) and y ae (sin t cos t)+ = −

dx

dt
 = 

t ta[e (cos t sin t) e (sin t cos t)] y x− + + = − + 1½

dy

dt
 = 

t ta[e (cos t sin t) e (sin t cos t) x y+ + − = + 1½

dy

dx
 = 

dy / dt x y

dx / dt x y

+
=

−
1

18. y = mx nx mx nxAe Be mAe nBe+ ⇒ + 1

2

2

d y

dx
 = 2 mx 2 nxm Ae n Be+ 1

LHS = 

2

2

d y dy
(m n) mny

dxdx
− + +

= 
2 mx 2 nx mx nx mx nxm Ae n Be (m n){mAe nBe } mn{Ae Be }+ − + + + + 1

= 
mx 2 2 nx 2 2Ae (m m mn mn) Be (n mn n mn)− − + + − − +

= 0 = RHS. 1
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19. I = 
2 2

1
( 4 4x) 2

x 3 4dx dx
5 4x 2x 5 4x 2x

− − − +
+

=
− − − −

∫ ∫ 1

= 
2

2

2

1 2 dx
2 5 4x 2x

4 2
7

(x 1)
2

− ⋅ ⋅ − − +

 
− + 

 

∫ 1+1

= 
2 11 x 1

5 4x 2x 2 sin C
2 7 / 2

− + 
− − − + + 

 
1

SECTION C

20. Here,

R = 

(1,1), (2,2), (3,3), (4,4), (5,5)

(1,3), (1,5), (2,4), (3,5)

(3,1), (5,1), (4,2), (5,3)

 
 
 
 
 

2

Clearly

(i) a A, (a, a) R∀ ∈ ∈   ∴ R is reflexive 1

(ii) (a,b) A, (b, a) R∀ ∈ ∈  ∴ R is symmetric 1

(iii) (a,b), (b,c) R, (a,c) R∀ ∈ ∈  ∴ R is transitive 1

∴ R is an equivalence relation.

[1] = {1, 3, 5}, [2] = {2, 4} 1

21. {(x, y) : y2 ≤ 4x, 4x2 + 4y2 ≤ 9}

Correct figure 1

Getting x = 
1

2
 as point of intersection ½

A = 

1/ 2 3/ 2
2

0 1/ 2

9
2 2 xdx x dx

4

 
+ − 

  
∫ ∫ 1

X
B

3/2C ½

A

Y

O

QB365 - Question Bank Software

QB365 - Question Bank Software



10

= 

3/ 21/ 2
3/ 2 2 1

0 1/ 2

4 x 9 9 2x
2 x x sin

3 2 4 8 3

−
    + − +  
     

1½

= 
12 9 2 9 1

2 sin
16 4 8 33 2

− π
+ − − 

 
1

= 
12 9 9 1

sin
6 8 4 3

−π
+ −  sq. unit 1

                OR

Correct figure 1

Getting x = 4, –2 as points of intersection ½

A = 

4 4
2

2 2

1 3
(3x 12)dx x dx

2 4
− −

+ −∫ ∫ 1

= 

4 42
3

22

1 3x 1
12x (x )

2 2 4 −−

  
+ −     

1½

= 
1 1

(24 48 6 24) (64 8)
2 4

+ − + − + 1½

= 45 – 18 = 27 sq. units ½

22.
2 y

x sin y dx x dy
x

  
− +  

  
 = 0

⇒ 
dy

dx
 = 

2
2y x sin (y / x) y y

sin
x x x

−  
= −  

 
1

dv
v x

dx
+  = 

2v sin v−   where 
y

x
 = v.. 1

⇒ 2

dv

sin v
−∫  = 

2dx dx
or cosec v dv

x x
− =∫ ∫ ∫ 1½

X

Y

O–2–4 4
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cot v = log x + C i.e., 
y

cot
x

 = log x + C 1½

y = , x 1,
4

π
=  ⇒ C = 1 ½

⇒ 
y

cot
x

 = log x + 1 ½

OR

dy
3cot x y

dx
− ⋅  = sin 2x

IF = 
3

ee

3cot x dx 3logsin x cosec x− = − =∫ 1

∴ Solution is

y ⋅ cosec3 x = 
3sin 2x cosec x dx∫ 1½

= 2cosec x cot x dx∫ ½

y ⋅ cosec3 x = –2 cosec x + C 1½

or  y = –2 sin2 x + C sin3 x

x = ,
2

π
 y = 2  ⇒  C = 4 1

⇒ y = –2 sin2 x + 4 sin3 x ½

23. Equation of plane is

{ } { }ˆ ˆ ˆ ˆ ˆ ˆr (2i 2 j 3k) 7 r (2i 5j 3k) 9⋅ + − − + λ ⋅ + + −
r r

 = 0 1½

⇒ { }ˆ ˆ ˆr (2 2 )i (2 5 ) j( 3 3 )k⋅ + λ + + λ − + λ
r

 = (7 + 9λ) 1½

x-intercept = y-intercept ⇒ 
7 9

2 2

+ λ

+ λ
 = 

7 9

3 3

+ λ

− + λ
1
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⇒ λ = 5 ½

∴ Eqn. of plane is

ˆ ˆ ˆr (12i 27 j 12k)⋅ + +
r

 = 52 ½

and 12x + 27y + 12z – 52 = 0 1

24. E
1
: student knows the answer

E
2
: student guesses the answer

A: answers correctly.

P(E
1
) = 

3
,

5
  P(E

2
) = 

2

5
1

1

A
P

E

 
 
 

 = 1,   
2

A
P

E

 
 
 

 = 
1

3
1+1

1E
P

A

 
 
 

= 
1 1

1 1 2 2

P(E ) P(A / E )

P(E ) P(A / E ) P(E ) P(A / E )

⋅

⋅ + ⋅
1

= 

3
1

95
3 2 1 111
5 5 3

⋅
=

⋅ + ⋅

1+1

25. L.P.P. is Maximise P = 24x + 18y ½

s.t.  2x + 3y ≤ 10

3x + 2y ≤ 10 2

x, y ≥ 0

Correct figure 2

P(A) = Rs 60

P(B) = Rs 84 ½

P(C) = Rs 80

∴ Max. = 84 at (2, 2) 1

1 2 3 4 5

1

2

3

4

5

–1
–1

3x + 2y = 10

2x + 3y = 10

0

C(10/3, 0)

B(2, 2)

A(0, 10/3)













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26. Given: s = 

2 2
2 2x 2x

4 r 2 2x
3 3

 
π + + + 

 

= 
2 24 r 6xπ + 1

V = 

3
34 2x

r
3 3

π +

V = 

3/ 2
2

34 2 S 4 r
r

3 3 6

 − π
π +   

 
1

dv

dr
 = 

1/ 2
2

2 S 4 r 8 r
4 r

6 6

 − π − π 
π +        

1

dv

dr
 = 0 ⇒ r = 

S

54 4+ π
1

showing 
2

2

d v

dr
 > 0 1

∴ For r = 
S

54 4+ π
 volume is minimum

i.e., (54 + 4π)r2 = 4πr2 + 6x2

6x2 = 54r2 ⇒ x2 = 9r2 ⇒ x = 3r 1
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