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(ii) Ûéú¯ÖµÖÖ •ÖÖÑ“Ö »Öë ×Ûú ‡ÃÖ ¯ÖÏ¿®Ö-¯Ö¡Ö ´Öë 26 ¯ÖÏ¿®Ö Æîü …

(iii) ¯ÖÏŸµÖêÛú ¯ÖÏ¿®Ö Ûêú ×»Ö‹ ×®Ö¬ÖÖÔ×¸üŸÖ †ÓÛú ˆÃÖÛêú ÃÖÖ´Ö®Öê ×¤ü‹ ÝÖ‹ Æïü …

(iv) ÜÖÞ›ü-Ûú Ûêú ¯ÖÏ¿®Ö ÃÖÓ. 1–6 »Ö‘Öã¢Ö¸ü ¯ÖÏ¿®Ö Æïü †Öî̧ ü ¯ÖÏŸµÖêÛú Ûêú ×»Ö‹ 1 †ÓÛú ×®Ö¬ÖÖÔ×¸üŸÖ Æîü …
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• Please check that this question paper contains 8 printed pages.

• Code number given on the right hand side of the question paper should be written on the

title page of the answer-book by the candidate.

• Please check that this question paper contains 26 questions.

• Please write down the Serial Number of the question before attempting it.

• 15 minutes time has been allotted to read this question paper. The question paper will be
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¯Ö¸ü †¾Ö¿µÖ ×»ÖÜÖë … 
Candidates must write the Code on 

the title page of the answer-book. 
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General Instructions :   

 (i) All questions are compulsory. 

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

 (iii) Marks for each question are indicated against it. 

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

mark each. 

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

each. 

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

6 marks each 

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

  

   
ÜÖÞ›ü  – Ûú 

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. µÖ×¤ü →a  = 7
^
i + 

^
j – 4

^
k ŸÖ£ÖÖ 

→

b  = 2
^
i + 6

^
j + 3

^
k Æîü, ŸÖÖê ÃÖ×¤ü¿Ö →a  ÛúÖ ÃÖ×¤ü¿Ö 

→

b  ¯Ö¸ü ¯ÖÏõÖê̄ Ö –ÖÖŸÖ Ûúß×•Ö‹ …  1 

 If 
→
a  = 7

^
i + 

^
j – 4

^
k and 

→

b  = 2
^
i + 6

^
j + 3

^
k, then find the projection of 

→
a  on 

→

b . 

 

2. µÖ×¤ü ÃÖ×¤ü¿Ö →
a  = 

^
i + 3

^
j + 

^
k, 

→

b  = 2
^
i – 

^
j – 

^
k ŸÖ£ÖÖ →

c  = λ
^
j + 3

^
k  ÃÖ´ÖŸÖ»ÖßµÖ Æïü, ŸÖÖê λ ÛúÖ ´ÖÖ®Ö –ÖÖŸÖ 

Ûúß×•Ö‹ …    1 

 Find λ, if the vectors 
→
a  = 

^
i + 3

^
j + 

^
k, 

→

b  = 2
^
i – 

^
j – 

^
k and 

→
c  = λ

^
j + 3

^
k are coplanar. 

 

3.  µÖ×¤ü ‹Ûú ¸êüÜÖÖ x-†õÖ ÃÖê 90°, y-†õÖ ÃÖê 60° ŸÖ£ÖÖ z-†õÖ ÃÖê ®µÖæ®ÖÛúÖêÞÖ θ ²Ö®ÖÖŸÖß Æîü, ŸÖÖê θ –ÖÖŸÖ Ûúß×•Ö‹ …  1 

 If a line makes angles 90°, 60° and θ with x, y and z-axis respectively, where θ is 

acute, then find θ. 

 

4.  3 × 3 ÛúÖê×™ü Ûêú ‹Ûú †Ö¾µÖæÆü A = (aij) ×•ÖÃÖÛêú †¾ÖµÖ¾Ö aij = 
| i – j |

2
 «üÖ¸üÖ ¯Ö×¸ü³ÖÖ×ÂÖŸÖ Æïü, ÛúÖ †¾ÖµÖ¾Ö       

a23 ×»Ö×ÜÖ‹ …    1 

 Write the element a23 of a 3 × 3 matrix A = (aij) whose elements aij are given by                  

aij = 
| i – j |

2
. 
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5.  ¾ÖÛÎúÖë Ûêú Ûãú»Ö v = 
A

r
 + B ÛúÖê ×®Öºþ×¯ÖŸÖ Ûú¸ü®Öê ¾ÖÖ»ÖÖ †¾ÖÛú»Ö ÃÖ´ÖßÛú¸üÞÖ –ÖÖŸÖ Ûúß×•Ö‹, •ÖÆüÖÑ A ŸÖ£ÖÖ B Ã¾Öê“”û 

†“Ö¸ü Æïü …    1 

 Find the differential equation representing the family of curves v = 
A

r
 + B, where A 

and B are arbitrary constants. 

 

6.  †¾ÖÛú»Ö ÃÖ´ÖßÛú¸üÞÖ  

 






e–2 x

x
 – 

y

x
 
dx

dy
 = 1 

 ÛúÖ ÃÖ´ÖÖÛú»Ö®Ö ÝÖãÞÖÛú –ÖÖŸÖ Ûúß×•Ö‹ …  1 

 Find the integrating factor of the differential equation 

 






e–2 x

x
 – 

y

x
 
dx

dy
 = 1. 

 

ÜÖÞ›ü  – ÜÖ 

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.  µÖ×¤ü A = 







2 0 1

2 1 3

1 –1 0

 Æîü, ŸÖÖê A2 – 5A + 4I –ÖÖŸÖ Ûúß×•Ö‹ … 4 

 †ŸÖ: †Ö¾µÖæÆü X –ÖÖŸÖ Ûúß×•Ö‹ ŸÖÖ×Ûú A2 – 5A + 4I + X = O 

   †£Ö¾ÖÖ 

 µÖ×¤ü A = 







1 –2 3

0 –1 4

–2 2 1

 Æîü, ŸÖÖê (AN)–1 –ÖÖŸÖ Ûúß×•Ö‹ …  

 

 If A = 







2 0 1

2 1 3

1 –1 0

 find A2 – 5A + 4I and hence find a matrix X such that                           

A2 – 5A + 4I + X = O 

   OR 

 If A = 







1 –2 3

0 –1 4

–2 2 1

, find (AN)–1. 
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8.  µÖ×¤ü f(x) = 







a –1 0

ax a –1

ax2 ax a

Æîü, ŸÖÖê ÃÖÖ¸ü×ÞÖÛúÖë Ûêú ÝÖãÞÖ¬Ö´ÖÖí Ûêú ¯ÖÏµÖÖêÝÖ ÃÖê f(2x) – f(x) ÛúÖ ´ÖÖ®Ö –ÖÖŸÖ 

Ûúß×•Ö‹ …    4 

 If f(x) = 







a –1 0

ax a –1

ax2 ax a

, using properties of determinants find the value of             

f(2x) – f(x). 

 

9.  –ÖÖŸÖ Ûúß×•Ö‹ : 
⌡

⌠ dx

sin x + sin 2x
 4 

     †£Ö¾ÖÖ 

 ×®Ö´®Ö ÛúÖ x Ûêú ÃÖÖ¯ÖêõÖ ÃÖ´ÖÖÛú»Ö®Ö Ûúß×•Ö‹   

 
x2 – 3x + 1

1 – x2
 

 Find : 
⌡

⌠ dx

sin x + sin 2x
 

          OR 

 Integrate the following w.r.t. x 

 
x2 – 3x + 1

1 – x2
 

 

10.  ´ÖÖ®Ö –ÖÖŸÖ Ûúß×•Ö‹ : ⌡
⌠

–π

π

.

.
(cos ax – sin bx)2 dx 4 

 Evaluate : ⌡
⌠

–π

π

.

.
(cos ax – sin bx)2 dx 

 

11.  ‹Ûú £Öî»Öê A ´Öë 4 ÛúÖ»Öß ¾Ö 6 »ÖÖ»Ö ÝÖê¤ëü Æïü ŸÖ£ÖÖ £Öî»Öê B ´Öë 7 ÛúÖ»Öß ¾Ö 3 »ÖÖ»Ö ÝÖê¤ëü Æïü … ‹Ûú ¯ÖÖÃÖÖ ˆ”ûÖ»ÖÖ •ÖÖŸÖÖ 

Æîü … ‡ÃÖ ¯Ö¸ü 1 µÖÖ 2 †Ö®Öê ¯Ö¸ü £Öî»ÖÖ A “Öã®ÖÖ •ÖÖŸÖÖ Æîü, †®µÖ£ÖÖ £Öî»ÖÖ B … µÖ×¤ü “Öã®Öê ÝÖ‹ £Öî»Öê ÃÖê 2 ÝÖë¤ëü µÖÖ¥ü“”ûµÖÖ 

(×²Ö®ÖÖ ¯ÖÏ×ŸÖÃ£ÖÖ¯Ö®Ö) ×®ÖÛúÖ»Öß •ÖÖŸÖß Æîü, ŸÖÖê ‡®Ö ÝÖë¤üÖë Ûêú ‹Ûú »ÖÖ»Ö ŸÖ£ÖÖ ‹Ûú ÛúÖ»Öß ÆüÖê®Öê Ûúß ¯ÖÏÖ×µÖÛúŸÖÖ –ÖÖŸÖ    

Ûúß×•Ö‹ …    4 

†£Ö¾ÖÖ 

 ‹Ûú ®µÖÖµµÖ ×ÃÖŒÛêú Ûúß “ÖÖ¸ü ˆ”ûÖ»ÖÖë ¯Ö¸ü ¯ÖÏÖ¯ŸÖ ×“ÖŸÖÖë Ûúß ÃÖÓÜµÖÖ ÛúÖ ´ÖÖ¬µÖ ŸÖ£ÖÖ ¯ÖÏÃÖ¸üÞÖ –ÖÖŸÖ Ûúß×•Ö‹ …  
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 A bag A contains 4 black and 6 red balls and bag B contains 7 black and 3 red balls.   

A die is thrown. If 1 or 2 appears on it, then bag A is chosen, otherwise bag B. If two 

balls are drawn at random (without replacement) from the selected bag, find the 

probability of one of them being red and another black. 

OR 

 An unbiased coin is tossed 4 times. Find the mean and variance of the number of heads 

obtained. 

 

12.  µÖ×¤ü →r  = x
^
i + y

^
j + z

^
k, ŸÖÖê –ÖÖŸÖ Ûúß×•Ö‹ (→

r  × 
^
i) ⋅ (

→
r  × j) + xy 4 

 If 
→
r  = x

^
i + y

^
j + z

^
k, find (

→
r  × 

^
i) ⋅ (

→
r  × j) + xy 

 

13.  ¸êüÜÖÖ 
x – 2

3
 = 

y + 1

4
 = 

z – 2

12
 †Öî̧ ü ÃÖ´ÖŸÖ»Ö x – y + z = 5 Ûêú ¯ÖÏ×ŸÖ“”êû¤ü®Ö ×²Ö®¤ãü Ûúß ×²Ö®¤ãü (–1, –5, –10) ÃÖê 

¤æü¸üß –ÖÖŸÖ Ûúß×•Ö‹ …   4 

 Find the distance between the point (–1, –5, –10) and the point of intersection of the 

line 
x – 2

3
 = 

y + 1

4
 = 

z – 2

12
 and the plane x – y + z = 5. 

 

14.  µÖ×¤ü sin [cot–1 (x + 1)] = cos(tan–1x) Æîü, ŸÖÖê x ÛúÖ ´ÖÖ®Ö –ÖÖŸÖ Ûúß×•Ö‹ …  4 

     †£Ö¾ÖÖ 

 µÖ×¤ü (tan–1x)2 + (cot–1x)2 = 
5π2

8
 Æîü, ŸÖÖê x ÛúÖ ´ÖÖ®Ö –ÖÖŸÖ Ûúß×•Ö‹ …  

 If sin [cot–1 (x + 1)] = cos(tan–1x), then find x. 

   OR 

 If (tan–1x)2 + (cot–1x)2 = 
5π2

8
, then find x. 

 

15.  µÖ×¤ü y = tan–1 






1 + x2 + 1 – x2

1 + x2 – 1 – x2
, x2 ≤ 1 Æî, ŸÖÖê 

dy

dx
 ÛúÖ ´ÖÖ®Ö –ÖÖŸÖ Ûúß×•Ö‹ …  4 

 If y = tan–1 






1 + x2 + 1 – x2

1 + x2 – 1 – x2
, x2 ≤ 1, then find 

dy

dx
. 
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16.  µÖ×¤ü x = a cos θ + b sin θ, y = a sin θ – b cos θ Æîü, ŸÖÖê ¤ü¿ÖÖÔ‡‹ ×Ûú y2 
d2y

dx2 – x 
dy

dx
 + y = 0. 4 

 If x = a cos θ + b sin θ, y = a sin θ – b cos θ, show that y2 
d2y

dx2 – x 
dy

dx
 + y = 0. 

 

17.  ‹Ûú ÃÖ´Ö²ÖÖÆãü ×¡Ö³Öã•Ö Ûúß ³Öã•ÖÖ 2 ÃÖế Öß/s Ûúß ¤ü¸ü ÃÖê ²ÖœÌü ¸üÆüß Æîü … ‡ÃÖÛêú õÖê¡Ö±ú»Ö Ûúß ¾Öé×¨ü Ûúß ¤ü¸ü ŒµÖÖ Æîü •Ö²Ö ³Öã•ÖÖ 
Ûúß »Ö´²ÖÖ‡Ô 20 ÃÖế Öß Æîü ? 4 

 The side of an equilateral triangle is increasing at the rate of 2 cm/s. At what rate is its 

area increasing when the side of the triangle is 20 cm ? 

 

18.  –ÖÖŸÖ Ûúß×•Ö‹ : ⌡
⌠.

.
(x + 3) 3 – 4x – x2 dx. 4 

 Find : ⌡
⌠.

.
(x + 3) 3 – 4x – x2 dx. 

 

19.  ŸÖß®Ö ×¾ÖªÖ»ÖµÖ A, B ŸÖ£ÖÖ C ²ÖÖœÌü «üÖ¸üÖ ×¾ÖÃ£ÖÖ×¯ÖŸÖ »ÖÖêÝÖÖë Ûúß ÃÖÆüÖµÖŸÖÖ Ûêú ×»Ö‹ ¸üÖ×¿Ö ‹Ûú×¡ÖŸÖ Ûú¸ü®Öê Ûêú ×»Ö‹ ‹Ûú 
´Öê»ÖÖ »ÖÝÖÖŸÖê Æïü, ×•Ö®Ö´Öë ²Ö““ÖÖë «üÖ¸üÖ ¯Öã®Ö:“Ö×ÛÎúŸÖ ¾ÖÃŸÖã†Öë Ûêú ¯ÖÏµÖÖêÝÖ ÃÖê ²Ö®Öê ÆüÖ£Ö ¯ÖÓÜÖê, “Ö™üÖ‡µÖÖÑ ŸÖ£ÖÖ ¯»Öê™ëü ²Öê“Öß •ÖÖŸÖß 
Æïü, ×•Ö®Ö´Öë ÃÖê ¯ÖÏŸµÖêÛú ÛúÖ ´Öæ»µÖ ÛÎú´Ö¿Ö: ` 25, ` 100 ŸÖ£ÖÖ ` 50 Æîü … ´Öê»Öê ´Öë ×²ÖÛÎúß Æãü‡Ô ˆ¯Ö¸üÖêŒŸÖ ¾ÖÃŸÖã†Öë Ûúß 
ÃÖÓÜµÖÖ ×®Ö´®Ö Æîü :  4 

×¾Öª Ö»Öµ Ö 
¾ÖÃŸÖã 

A B C 

ÆüÖ£Ö ¯ÖÓÜÖê 40 25 35 

“Ö™üÖ‡µÖÖÑ 50 40 50 

¯»Öê™ëü 20 30 40 

 ŸÖß®ÖÖë ×¾ÖªÖ»ÖµÖÖë «üÖ¸üÖ ˆ¯Ö¸üÖêŒŸÖ ¾ÖÃŸÖã†Öë Ûúß ×²ÖÛÎúß ÃÖê †»ÖÝÖ-†»ÖÝÖ ‹Ûú×¡ÖŸÖ ¸üÖ×¿Ö –ÖÖŸÖ Ûúß×•Ö‹ ŸÖ£ÖÖ ˆ®ÖÛúÖ µÖÖêÝÖ 
³Öß –ÖÖŸÖ Ûúß×•Ö‹ …  

 ˆ¯Ö¸üÖêŒŸÖ «üÖ¸üÖ •Ö×®ÖŸÖ ‹Ûú ´Öæ»µÖ ³Öß ×»Ö×ÜÖ‹ …  
 

 Three schools A, B and C organized a mela for collecting funds for helping the 

rehabilitation of flood victims. They sold hand made fans, mats and plates from 

recycled material at a cost of ` 25, ` 100 and ` 50 each. The number of articles sold 

are given below : 

 School 

Article 
A B C 

Hand-fans 40 25 35 

Mats 50 40 50 

Plates 20 30 40 

 Find the funds collected by each school separately by selling the above articles. Also 

find the total funds collected for the purpose. 

 Write one value generated by the above situation. 
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ÜÖÞ›ü  – ÝÖ 

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.  ´ÖÖ®ÖÖ N ÃÖ³Öß ¯ÖÏÖÛéúŸÖ ÃÖÓÜµÖÖ†Öë ÛúÖ ÃÖ´Öã““ÖµÖ Æîü … N × N ¯Ö¸ü ÃÖÓ²ÖÓ¬Ö R ×®Ö´®Ö ºþ¯Ö ÃÖê ¯Ö×¸ü³ÖÖ×ÂÖŸÖ Æîü :  

 (a, b) R (c, d) µÖ×¤ü ad(b + c) = bc(a + d), ×¤üÜÖÖ‡‹ ×Ûú µÖÆü ÃÖÓ²ÖÓ¬Ö R ‹Ûú ŸÖã»µÖŸÖÖ ÃÖÓ²ÖÓ¬Ö Æîü …  6 

 Let N denote the set of all natural numbers and R be the relation on N × N defined by 

(a, b) R (c, d) if ad(b + c) = bc(a + d). Show that R is an equivalence relation. 

 

21.  ¾Öé¢Ö x2 + y2 = 4 Ûêú Ø²Ö¤ãü (1, 3) ¯Ö¸ü ÜÖà“Öß ÝÖ‡Ô Ã¯Ö¿ÖÔ ¸êüÜÖÖ ŸÖ£ÖÖ †×³Ö»ÖÓ²Ö †Öî̧ ü x-†õÖ Ûúß ¬Ö®ÖÖŸ´ÖÛú ×¤ü¿ÖÖ ÃÖê 
¯Ö×¸ü²Ö¨ü ×¡Ö³Öã•Ö ÛúÖ ÃÖ´ÖÖÛú»Ö®Ö Ûêú ¯ÖÏµÖÖêÝÖ ÃÖê õÖê¡Ö±ú»Ö –ÖÖŸÖ Ûúß×•Ö‹ …  6 

        †£Ö¾ÖÖ 

 µÖÖêÝÖ±ú»Ö Ûúß ÃÖß´ÖÖ Ûêú ºþ¯Ö ´Öë ⌡
⌠

1

3

.

.
(e2 – 3x + x2 + 1)dx ÛúÖ ´ÖÖ®Ö –ÖÖŸÖ Ûúß×•Ö‹ …  

 Using integration find the area of the triangle formed by positive x-axis and tangent 

and normal to the circle x2 + y2 = 4 at (1, 3). 

        OR 

 Evaluate ⌡
⌠

1

3

.

.
(e2 – 3x + x2 + 1)dx as a limit of a sum. 

 

22.  †¾ÖÛú»Ö ÃÖ´ÖßÛú¸üÞÖ : 

  (tan–1y – x)dy = (1 + y2)dx ÛúÖ Æü»Ö –ÖÖŸÖ Ûúß×•Ö‹ … 6 

    †£Ö¾ÖÖ 

 †¾ÖÛú»Ö ÃÖ´ÖßÛú¸üÞÖ 
dy

dx
 = 

xy

x2 + y2 ÛúÖ ×¾Ö×¿ÖÂ™ü Æü»Ö –ÖÖŸÖ Ûúß×•Ö‹, •Ö²Ö×Ûú x = 0 Ûêú ×»Ö‹ y = 1 Æîü …  

 

 Solve the differential equation : 

  (tan–1y – x)dy = (1 + y2)dx. 

    OR 

 Find the particular solution of the differential equation 
dy

dx
 = 

xy

x2 + y2 given that y = 1, 

when x = 0. 
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23.  µÖ×¤ü ȩ̂üÜÖÖ‹Ñ 
x – 1

2
 = 

y + 1

3
 = 

z – 1

4
 †Öî̧ ü  

x – 3

1
 = 

y – k

2
 = 

z

1
 ¯Ö¸üÃ¯Ö¸ü ÛúÖ™üŸÖß Æîü, ŸÖÖê k ÛúÖ ´ÖÖ®Ö –ÖÖŸÖ    

Ûúß×•Ö‹ … †ŸÖ: ‡®Ö ȩ̂üÜÖÖ†Öë ÛúÖê †®ŸÖÙ¾ÖÂ™ü Ûú¸ü®Öê ¾ÖÖ»Öê ÃÖ´ÖŸÖ»Ö ÛúÖ ÃÖ´ÖßÛú¸üÞÖ –ÖÖŸÖ Ûúß×•Ö‹ … 6 

 If lines 
x – 1

2
 = 

y + 1

3
 = 

z – 1

4
 and 

x – 3

1
 = 

y – k

2
 = 

z

1
 intersect, then find the value of k and 

hence find the equation of the plane containing these lines. 

 

24.  µÖ×¤ü A †Öî̧ ü B ¤üÖê ‹êÃÖß Ã¾ÖŸÖÓ¡Ö ‘Ö™ü®ÖÖ‹Ñ Æïü ×•Ö®ÖÛêú ×»Ö‹ P(
–
A ∩ B) = 

2

15
 †Öî̧ ü P(A ∩ 

–
B) = 

1

6
, ŸÖÖê P(A) 

ŸÖ£ÖÖ P(B) –ÖÖŸÖ Ûúß×•Ö‹ …  6 

 If A and B are two independent events such that P(
–
A ∩ B) = 

2

15
 and P(A ∩ 

–
B) = 

1

6
, 

then find P(A) and P(B). 

 

25.  ±ú»Ö®Ö f(x) = sin x – cos x, 0 < x < 2π Ûêú Ã£ÖÖ®ÖßµÖ ˆ““ÖŸÖ´Ö ŸÖ£ÖÖ ×®Ö´®ÖŸÖ´Ö –ÖÖŸÖ Ûúß×•Ö‹ ŸÖ£ÖÖ Ã£ÖÖ®ÖßµÖ 
ˆ““ÖŸÖ´Ö ŸÖ£ÖÖ Ã£ÖÖ®ÖßµÖ ×®Ö´®ÖŸÖ´Ö ´ÖÖ®Ö ³Öß –ÖÖŸÖ Ûúß×•Ö‹ …  6 

 Find the local maxima and local minima, of the function f(x) = sin x – cos x, 0 < x < 2π. 

Also find the local maximum and local minimum values. 

 

26.  ÝÖÏÖ±ú «üÖ¸üÖ, z = 2x + 5y ÛúÖ †×¬ÖÛúŸÖ´Ö ´ÖÖ®Ö, ×®Ö´®Ö ¾µÖ¾Ö¸üÖê¬ÖÖë Ûêú †®ŸÖÝÖÔŸÖ –ÖÖŸÖ Ûúß×•Ö‹ : 

  2x + 4y ≤ 8 

  3x + y ≤ 6 

  x + y ≤ 4 

  x ≥ 0, y ≥ 0  6 

 

 Find graphically, the maximum value of z = 2x + 5y, subject to constraints given 

below : 

  2x + 4y ≤ 8 

  3x + y ≤ 6 

  x + y ≤ 4 

  x ≥ 0, y ≥ 0 

__________ 
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QUESTION PAPER CODE 65/1/D

EXPECTED ANSWERS/VALUE POINTS

SECTION - A

1. 7

8

b

ba
p 






 ½ + ½ m

2. 7λ0

3λ0

112

131

 ½ + ½ m

3.
6

π
θ1θcos

3
πcos

2
πcos 222  ½ + ½ m

4.
2

1

2

32
a 23 


 ½ + ½ m

5. 0
dr

dv
r2

dr

vd
r,

r

A

dr

dv
2

2
2

2
 ½ + ½ m

6.
x2

dx
x

1

eeFI.  ½ + ½ m

SECTION - B

7. Getting A
2

  =  





















210

529

215

1½ m






























































400

000

004

055

15510

5010

2–10

529

215

I45AA
2

1 m

Marks
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245

1031

311

1 m




















245

1031

311

X
½ m

OR






















143

212

201

A
1 m

    011095291A  ½ m























145

278

289

AAdj
2 m

 




















 

145

278

289

A
1

½ m

8. f (x)  =  
aaxax

1aax

01a

2





R
2

     R
2

 –  x R
1

   and    R
3 

     R
3

  –  x
2

 R
1

f (x)  =   
axax0

1xa0

01a

2




     (For bringing 2 zeroes in any row/column 1+1 m

     f (x)  =  a  (a
2
 + 2ax + x

2
)  =  a (x + a)

2
1 m

     f (2x)  –  f (x)  =  a [2x + a]
2
  –  a (x + a)

2

                                =  a x  (3x + 2a) 1 m
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9.         






 x2cos1xcos1xcos1

dxxsin

xcos21xsin

dx

2xsinxsin

dx
1 m

      


2t1t1t1

dt
–  where cos x = t ½ m

 






















 dt

2t1

3
4

t1

2
1

t1

6
1

1½ m

c2t1log
3

2
t1log

2

1
t1log

6

1
 ½ m

cxcos21log
3

2
xcos1log

2

1
xcos1log

6

1
 ½ m

OR

 










dx

x1

x13x2
dx

x1

13xx

2

2

2

2

½ m

 





 dxx1dx
x1

x
3dx

x1

1
2 2

22 1 m

cxsin
2

1
x1

2

x
x13xsin2 1221  

(½+1+1) m

or     cx1x6
2

1
xsin

2

3 21  

10.     
 


π

π

π

π

22

π

π

2
dxbxsinaxcos2dxbxsinaxcosdxbxsinaxcosI

           =   I
1
  –  I

2
½ m

  
π

0

22

1 dxbxsinaxcos2I  (being an even fun.) 1 m

I
2
  =  0  (being an odd fun.) 1 m

  
π

0

1 dx2bxcos12axcos1II ½ m

        

π

02b

2bxsin

2a

2axsin
2x 



  ½ m

         2πor
2b

2bπsin
2aπsin

2a

1
2π 



  ½ m
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11. Let E
1
 : selecting bag A,  and  E

2
 : selecting bag B.

   
3

2EP,
3

1EP 21  ½ + ½ m

Let A : Getting one Red and one balck ball

   
15

7

C

CC
EAP,

15

8

C

CC
EAP

2

10

1

3

1

7

2

2

10

1

6

1

4

1 





 1+1 m

          2211 EAPEPEAPEPAP 

            
45

22

15

7

3

2

15

8

3

1
 1 m

OR

x           : 0 1 2 3 4 ½ m

P (x)      :
4

0

4

2

1
C 
























2

1

2

1
C

3

1

4

22

2

4

2

1

2

1
C 
















3

3

4

2

1

2

1
C 
















4

4

4

2

1
C 






 1½ m

             :
16

1


16

4


16

6


16

4


16

1
 ½ m

x P (x)   : 0
16

4

16

12

16

12

16

4

x2P (x)   : 0
16

4

16

24

16

36

16

16
½ m

Mean  = 2
16

32
P(x)x  ½ m

    12
16

80
P(x)xP(x)xVariance

222   ½ m

12.
^^^^^^

jzky–ixkzjyixir 





 



1½ m

^^^^^^

izkxjkzjyijr 





 



x 1½ m

xykxjoizky–jziojr,ir
^^^^^^^







 






 






 






 



½ m

0xyxyxyjrir 





 






 



½ m
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13. Any point on the line  212λ1,4λ2,3λis
12

2z

4

1y

3

2x









1 m

If this is the point of intersection with plane x – y + z = 5

0λ05212λ14λ–23λthen  1 m

    Point of intersection is (2, –1, 2) 1 m

Required distance  =        131025112
222  1 m

14. Writing  
2

11-

1)(x1

1
sin1)(xcot


 

1½ m

and  
2

11

x1

1
cosxtan


 

1½ m

  


























 

2

1

2

1

x1

1
coscos

1x1

1
sinsin ½ m

2

1
xx112xx1 22  ½ m

OR

     
8

5π
xtan

2

π
xtan

8

5π
xcotxtan

22

121
2

2121 





  

1 m

  0
8

3π
xtanπxtan2

2
121  

1½ m

4
π,

4
π3

4

3πππ
x tan

22
1 




1 m

   x = – 1 ½ m
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15. Putting x2 = cosθ , we get ½ m















 

cosθ1cosθ1

cosθ1cosθ1
tany 1

½ m




































 

2
θtan1

2
θtan1

tan

2
θsin

2
θcos

2
θsin

2
θcos

tan
11

1 + ½ m

21xcos
2

1

4

π

2
θ

4

π
y  ½ m

44 x1

x
–2x

x1

1

2

1

dx

dy





 1 m

16. θcosbθsina
dθ

dx
 ½ m

θsinbθcosa
dθ

dy
 ½ m

y

x

θcosbθsina

θsinbθcosa

dx

dy





 1½ m

or   0x
dx

dy
y 

01
dx

dy

dx

dy

dx

yd
y

2

2

 1 m

Using (i) we get  01
dx

dy

y

x

dx

yd
y

2

2

 ½ m

0y
dx

dy
x

dx

yd
y

2

2
2 
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17. Let x be the side of an equilateral triangle

dt

dx
  =  2 cm/s. 1 m

      Area (A) = 
4

x3 2

1 m

      
dt

dx
x

2

3

dt

dA
 1 m

      scm320(2)20)(
2

3

dt

dA 2 1 m

18. Writing  x + 3 = –   124
2

1
 x 1 m

       dx2x7dxx4x32x4
2

1
dxx4x33x

222
½+½ m

  c
7

2x
sin

2

7
x4x3

2

2x
x4x3

3

1 122
3

2 






 



 

1+1 m

19.         HF.   M   P


















































7875

6125

7000

50

100

25

405035

304025

205040

C

B

A

1½ m

Funds collected by school A : Rs. 7000,

School B : Rs. 6125, School C : Rs. 7875 1 m

Total collected : Rs. 21000 ½ m

                              For writing one value 1 m
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SECTION - C

20.  a, bN, (a, b) R (a, b) as ab (b + a) = ba (a + b)

   R is reflexive  .................... (i) 2 m

Let (a, b) R (c, d)  for (a, b), (c, d) NN

     ad (b + c)  =  bc (a + d)  .................... (ii)

Also (c, d)  R  (a, b)     cb (d + a) = da (c + b) (using ii)

   R is symmetric  .................... (iii) 2 m

Let (a, b) R (c, d) and (c, d) R (e, f), for a, b, c, d, e, f, N

   ad (b + c) = bc (a + d) and cf (d + e) = de (c + f) 1 m

cf

fc

de

ed
and

ad

da

bc

cb 








c

1

f

1

d

1

e

1
and

a

1

d

1

b

1

c

1
i.e 

adding we get  
c

1

f

1

a

1

d

1

d

1

e

1

b

1

c

1


    af (b + e) = be (a + f)

Hence (a, b) R (e, f)     R is transitive  ................... (iv) ½ m

Form (i), (iii)  and  (iv)  R is an equivalence relation ½ m

21.                                                                 Correct Fig. 1 m

   Eqn. of normal (OP) : y = x3 ½ + ½ m

   Eqn. of tangent (PQ)  is

   x)(4
3

1
yi.e.1)(x

3

1
3y  1 m

    Coordinates of Q (4, 0) ½ m
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4

1

1

0

dxx4
3

1
dxx3areaReq. ½+½ m

4

1

2
1

0

2

2

x
4x

3

1

2

x
3 













 1 m

32
2

1
4816

3

1

2

3




   sq. units ½ m

OR

  
3

1

23x2

n

2
hheredx1xe ½ m

         h1n1f........2h1fh1f1fhlim
0h




1 m

      ......4h4h2eh2h2e2ehlim 26h123h11

0h
 



                                                                  22h 1)-3(n1
h1nh1n22e   1 m

       22221)h(n36h3h1

0h
1n...21h1)(n....212h2ne.....ee1ehlim  


1½ m

     







 








 




 6

h2nhhnhnh

2

hnhnh
22nhh

1e

1e
.ehlim

3n

3nh
1

0h
1 m

   
3

32

3

1e
e

3

8
44

3

1e
.e

6
1

6
1 














1 m
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22. Given differential equation can be written as

2

1

2
y1

ytan
x

y1

1

dy

dx









1 m

   Integrating factor is y1tan
e


1 m

   Solution is :  







2

ytan1
ytan

y1

e.ytan
ex

1

1

 dy 1½ m

tytanwheredtetex 1tytan
1

  

1 m

  c1ytaneceet
1ytantt 1

 
1½ m

or      y– tan1 1

ec1ytanx


 

OR

Given differential equation is 
2

x
y

1

x
y

dx

dy










2v1

v

dx

dv
xvgettov

x

y
Putting


 1½ m

2

3

2 v1

v
v

v1

v

dx

dv
x







 1½ m

 



x

dx
dv

v

1v
3

2

½ m

cxlog
2v

1
vlog

2
 1 m

c
2y

x
ylog

2

2

 1 m

0
2y

x
ylog0c1y0,x

2

2

 ½  m
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23. Any point on line  14λ1,3λ1,2λis
4

1z

3

1y

2

1x









1 m

2

9
khence,

2

3
λ

1

14λ

2

k13λ

1

312λ









 2½ m

Eqn. of plane containing three lines is

0

121

432

1z1y1x





1 m

      – 5 (x – 1) + 2 (y + 1) + 1 (z – 1)  =  0 1 m

i.e.          5x – 2y – z – 6  =  0 ½ m

24.      
15

2
BPAP

15

2
BAP  1 m

     
6

1
BPAP

6

1
BAP  1 m

          
15

2
BPAPBPor

15

2
BPAP1   ................. (i) 1 m

               
6

1
BPAPAPor

6

1
BP1AP  ......................(ii) 1 m

From (i) and (ii)     
30

1

15

2

6

1
BPAP  ½ m

Let P (A)  =  x,  P (B)  =  y   





  y

30

1
x

(i)  0429y30y
15

2
yy

30

1
y 2 






  ½ m

Solving to get  5
4yor

6
1y 

                   6
5xor

5
1x  ½ m

Hence        
5

4BP,
6

5APOR
6

1BP,
5

1AP  ½ m
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25. f (x) = sin x – cos x,  0 < x < 2 π

  1,xtanor0xsinxcos0xf  1 m

     
4

7π
,

4
3πx  1 m

  xsin–xcos xf  1 m

  MaximaLocalis
4

3πxso,vei.e
2

1

2

1
 

4
3πf  1 m

and    MinimaLocalis
4

7πxso,vei.e
2

1

2

1
 

4
7πf  1 m

Local Maximum value  2
2

1

2

1
 ½ m

Local Minimum value  2
2

1

2

1
 ½ m

26. Correct graphs of three lines 1x3 = 3 m

           Correctly shading

           feasible region 1 m

          Vertices are

A (0, 2), B (1.6, 1.2), C (2, .0) 1 m

Z = 2x + 5y is maximum

at A (0, 2) and maximum value  = 10 1 m
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