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x……®……ΔEÚ Roll No. 

No. of Questions — 30 SS—15—MATHEMATICS
No. of Printed Pages — 11 

=SS… ®……v™… ®…EÚ {…Æ˙“I……, 2013 
SENIOR SECONDARY EXAMINATION, 2013

M… h…i…

MATHEMATICS 
∫…®…™… :  3

4
1 P…h]‰ı

{…⁄h……»EÚ : 80

{…Æ˙“I……Ãl…™……Â E‰Ú  ±…B ∫……®……x™…  x…nÊ˘∂… :  
GENERAL INSTRUCTIONS TO THE EXAMINEES : 
1. {…Æ˙“I……l…‘ ∫…¥…«|…l…®… +{…x…‰ |…∂x… {…j… {…Æ˙ x……®……ΔEÚ + x…¥……™…«i…:  ±…J…Â*  

Candidate must write first his / her Roll No. on the question 
paper compulsorily.  

2. ∫…¶…“ |…∂x… EÚÆ˙x…‰ + x…¥……™…« ΩÈ˛*  
All the questions are compulsory.  

3. |…i™…‰EÚ |…∂x… EÚ… =k…Æ˙ n˘“ M…<« =k…Æ˙ {…÷Œ∫i…EÚ… ®…Â Ω˛“  ±…J…Â*
Write the answer to each question in the given answer-book
only.

4. V…x… |…∂x……Â ®…Â +…xi… Æ˙EÚ J…hb˜ ΩÈ˛, =x… ∫…¶…“ E‰Ú =k…Æ˙ BEÚ ∫……l… Ω˛“  ±…J…Â*
For questions having more than one part, the answers to those
parts are to be written together in continuity.

5. |…∂x… {…j… E‰Ú  Ω˛xn˘“ ¥… +ΔO…‰V…“ ∞¸{……xi…Æ˙h… ®…Â  EÚ∫…“ |…EÚ…Æ˙ EÚ“ j…÷ ]ı / +xi…Æ˙ / 
 ¥…Æ˙…‰v……¶……π… Ω˛…‰x…‰ {…Æ˙  Ω˛xn˘“ ¶……π…… E‰Ú |…∂x… EÚ…‰ Ω˛“ ∫…Ω˛“ ®……x…Â*  
If there is any error / difference / contradiction in Hindi & 
English versions of the question paper, the question of Hindi 
version should be treated valid. 
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 6. J…hb˜ |…∂x… ∫…ΔJ™…… +ΔEÚ |…i™…‰EÚ |…∂x…  

  + 1 – 10 1 

  §… 11 – 25 3 

  ∫… 26 – 30 5 

  Section Question Nos. Marks per question 

  A 1 – 10 1 

  B 11 – 25 3 

  C 26 – 30 5 

 7. |…∂x… ∫…ΔJ™…… 11, 13, 14, 26 +…ËÆ˙ 29 ®…Â +…xi… Æ˙EÚ  ¥…EÚ±{… ΩÈ˛* <x… |…∂x……Â ®…Â ∫…‰ 
+…{…EÚ…‰ BEÚ Ω˛“  ¥…EÚ±{… EÚÆ˙x…… ΩË˛* 

  There are internal choices in Q. Nos. 11, 13, 14, 26 and 29. You 
have to attempt only one of the alternatives in these questions. 

J…hb˜ – +  
SECTION – A 

1.  ⎥
⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛+

π −

3
1sin

2
cos 1  EÚ… ®……x… Y……i… EÚ“ V…B*  

 Find the value of ⎥
⎦

⎤
⎢
⎣

⎡
⎟
⎠
⎞

⎜
⎝
⎛+

π −

3
1sin

2
cos 1 . 

2. ™… n˘ ⎥⎦
⎤

⎢⎣
⎡

αα−
αα= cossin

sincosA , i…§… 2A  Y……i… EÚ“ V…B*   

 If ⎥⎦
⎤

⎢⎣
⎡

αα−
αα= cossin

sincosA , then find 2A . 
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3. ™… n˘ ⎥⎦
⎤

⎢⎣
⎡= 76

51A , i…§… AA ′+  Y……i… EÚ“ V…B* 

 If ⎥⎦
⎤

⎢⎣
⎡= 76

51A , then find AA ′+ . 

4. ®……x… Y……i… EÚ“ V…B : xa xa dlog3
∫  

 Evaluate :  xa xa dlog3
∫ .  

5. ∫… n˘∂… 
∧∧∧→

++= kjia 232  EÚ… ∫… n˘∂… 
∧∧∧→

++= kjib 2  {…Æ˙ |…I…‰{… Y……i… EÚ“ V…B* 

 Find the projection of vector 
∧∧∧→

++= kjia 232  on a vector 
∧∧∧→

++= kjib 2 . 

6. ∫…®…i…±… 01)236.( =+−−
∧∧∧→
kjir  E‰Ú ±…®§…¥…i…¬ <EÚ…<« ∫… n˘∂… EÚ“  n˘E¬ÚEÚ…‰V™……Bƒ Y……i… 

EÚ“ V…B* 

 Find the direction cosines of the unit vector perpendicular to the plane 

01)236.( =+−−
∧∧∧→
kjir . 

7. Æ‰˙J……Bƒ 
2

3
2

147
3

1 −
=

−
=

− z
P

yx +…ËÆ˙ 
5

6
1

5
3

77 zy
P

x −
=

−
=

−  {…Æ˙∫{…Æ˙ ±…®§… ΩÈ˛ i……‰    

P EÚ… ®……x… Y……i… EÚ“ V…B*  

 The lines 
2

3
2

147
3

1 −
=

−
=

− z
P

yx  and 
5

6
1

5
3

77 zy
P

x −
=

−
=

−  are 

perpendicular to each other. Find the value of P. 
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8.  x…®x… ±… J…i… ¥™…¥…Æ˙…‰v……Â E‰Ú +xi…M…«i… ∫…÷∫…ΔM…i… Ω˛±… I…‰j… n˘∂……«<B : 

 4058 ≤+ yx , 0,0 ≥≥ yx . 

 Show the feasible solution region under the following constraints : 

 4058 ≤+ yx , 0,0 ≥≥ yx . 

9. ™… n˘ A +…ËÆ˙ B n˘…‰ ∫¥…i…Δj… P…]ıx……Bƒ ΩÈ˛, V…Ω˛…ƒ 
2
1)( =AP , 

5
3)( =∪BAP  i…l……  

xBP =)(  i…§… x EÚ… ®……x… Y……i… EÚ“ V…B* 

 If A and B are two independent events with 
2
1)( =AP , 

5
3)( =∪BAP  

and xBP =)( , then find the value of x. 

10. +¥…EÚ±… ∫…®…“EÚÆ˙h… 0
1
1

d
d

2

2
=

−
−

+
x
y

x
y  ; 1≠x  EÚ… ¥™……{…EÚ Ω˛±… Y……i… EÚ“ V…B* 

 Find the general solution of differential equation 0
1
1

d
d

2

2
=

−
−

+
x
y

x
y  ; 

1≠x . 

J…hb˜ – §…  
SECTION – B 

11. ™… n˘ R i…l…… S ∫…®…÷SS…™… A ®…Â i…÷±™…i…… ∫…®§…xv… ΩË˛ i…§…  ∫…r˘ EÚ“ V…B  EÚ ∫…®§…xv… SR ∩  ¶…“ 

BEÚ i…÷±™…i…… ∫…®§…xv… ΩË˛*  

+l…¥…… 

 v…x……i®…EÚ {… Æ˙®…‰™… ∫…ΔJ™……+…Â E‰Ú ∫…®…÷SS…™… +Q  ®…Â  x…®x… ±… J…i… |…EÚ…Æ˙ ∫…‰ {… Æ˙¶…… π…i… * BEÚ 

 u˘+…v……Æ˙“ ∫…Δ GÚ™…… ΩË˛ : 

4
* abba =  

  ∫…r˘ EÚ“ V…B  EÚ * GÚ®… ¥… x…®…‰™… i…l…… ∫……Ω˛S…™…« ΩË˛* +Q  ®…Â * EÚ… |… i…±……‰®… +¥…™…¥… ™… n˘ EÚ…‰<« ΩË˛ 

i……‰ Y……i… EÚ“ V…B* 
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 If R and S are equivalence relation in a set A, then show that relation 

SR ∩  is also an equivalence relation. 

OR 

 * be a binary operation on the set of positive rational numbers          
+Q  defined as follows : 

4
* abba =  

 Prove that * is commutative and associative. Find the inverse element 

for * on +Q , if any. 

12.  ∫…r˘ EÚ“ V…B : 
2
1

2

2
11

12

11costan
2
1

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

+

++
= −−

x

xx . 

 Prove that : 
2
1

2

2
11

12

11costan
2
1

⎪⎭

⎪
⎬
⎫

⎪⎩

⎪
⎨
⎧

+

++
= −−

x

xx . 

13. ™… n˘ 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡ −
= α

α

0tan
tan0

2

2A  i…l…… ⎥⎦
⎤

⎢⎣
⎡= 10

01I  ΩË˛ i……‰  ∫…r˘ EÚ“ V…B  EÚ 

⎥⎦
⎤

⎢⎣
⎡

αα
α−α−=+ cossin

sincos)( AIAI  . 

+l…¥……  

 ™… n˘ ⎥⎦
⎤

⎢⎣
⎡
−= 21

13A  Ω˛…‰ i……‰  ∫…r˘ EÚ“ V…B  EÚ 0752 =+− IAA  ΩË˛ i…l…… <∫…EÚ“ ∫…Ω˛…™…i…… ∫…‰ 

1−A  Y……i… EÚ“ V…B* 
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 If 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡ −
= α

α

0tan
tan0

2

2A  and ⎥⎦
⎤

⎢⎣
⎡= 10

01I , then prove that 

⎥⎦
⎤

⎢⎣
⎡

αα
α−α−=+ cossin

sincos)( AIAI  . 

OR 

 If ⎥⎦
⎤

⎢⎣
⎡
−= 21

13A ,then prove that 0752 =+− IAA  and with its help     

find 1−A . 

14. ™… n˘ xmey
1sin−= , i…§…  ∫…r˘ EÚ“ V…B  EÚ 0

d
d

d
d)1( 2

2

2
2 =−−− ym

x
yx

x
yx . 

+l…¥……  

 ™… n˘ 
∞

= N)sin()sin( xxy  ΩË˛, i…§…  ∫…r˘ EÚ“ V…B  EÚ 
xy

xy
x
y

e sinlog1
cot

d
d 2

−
= . 

 If xmey
1sin−= , then prove that 0

d
d

d
d)1( 2

2

2
2 =−−− ym

x
yx

x
yx . 

OR 

 If 
∞

= N)sin()sin( xxy , then prove that 
xy

xy
x
y

e sinlog1
cot

d
d 2

−
= . 

 

15. BEÚ 28 cm ±…®§…‰ i……Æ˙ EÚ…‰ n˘…‰ ]÷ıEÚc˜…Â ®…Â  ¥…¶…HÚ  EÚ™…… V……i…… ΩË˛* BEÚ ]÷ıEÚc‰˜ ∫…‰ ¥…M…« i…l…… n⁄˘∫…Æ‰˙ 

∫…‰ ¥…fik… §…x……™…… V……i…… ΩË˛* n˘…‰x……Â ]÷ıEÚc˜…Â EÚ“ ±…®§……<™……ƒ  EÚi…x…“ Ω˛…‰x…“ S…… Ω˛B  V…∫…∫…‰ ¥…M…« B¥…Δ ¥…fik… 

EÚ… ∫…Œ®®… ±…i… I…‰j…°Ú±… x™…⁄x…i…®… Ω˛…‰ ? 

 A wire of length 28 cm is to be cut into two pieces. One of the pieces is 

to be made into a square and the other into a circle. What should be 

the length of the two pieces so that the combined area of the square 

and the circle is minimum ? 
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16. ¥…GÚ 142 22 =−yx  {…Æ˙ ∫…Æ˙±… Æ‰˙J…… 63 =+ yx  E‰Ú ∫…®……xi…Æ˙ + ¶…±…®§……Â E‰Ú ∫…®…“EÚÆ˙h… 

Y……i… EÚ“ V…B* 

 Find the equation of the normals to the curve 142 22 =−yx  which are 

parallel to the line 63 =+ yx . 

17. ®……x… Y……i… EÚ“ V…B : xxx d45 2∫ −− . 

 Evaluate :  xxx d45 2∫ −− . 

18. ®……x… Y……i… EÚ“ V…B : x
xx

x d
)sin2)(sin1(

cos
2/

0
∫

π

++
 . 

 Evaluate : x
xx

x d
)sin2)(sin1(

cos
2/

0
∫

π

++
 . 

19. ¥…fik… 222 ayx =+  B¥…Δ Æ‰˙J…… 
2

ax =  ∫…‰  P…Æ‰˙ UÙ…‰]‰ı ¶……M… EÚ… I…‰j…°Ú±… Y……i… EÚ“ V…B* 

 Find the area of smaller part bounded by circle 222 ayx =+  and the 

line 
2

ax = . 

20. Æ‰˙J…… 23 += xy , x-+I… B¥…Δ EÚ…‰ ]ı™……Â 1−=x  B¥…Δ 1=x  ∫…‰  P…Æ‰˙ I…‰j… EÚ… I…‰j…°Ú±… Y……i… 
EÚ“ V…B* 

 Find the area of region bounded by the line 23 += xy , the x-axis and 

the ordinates 1−=x  and 1=x . 
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21. n˘…‰ <EÚ…<« ∫… n˘∂……Â 
∧
a  ¥… 

∧
b  E‰Ú ®…v™… EÚ…‰h… θ ΩË˛ i……‰  ∫…r˘ EÚ“ V…B ||

2
1

2
sin

∧∧
−=

θ ba . 

 An angle between two unit vectors 
∧
a  and 

∧
b  is θ. Then prove that 

||
2
1

2
sin

∧∧
−=

θ ba . 

22. ∫… n˘∂……Â 
→
a  ¥… 

→
b  E‰Ú  ±…B  ∫…r˘ EÚ“ V…B  EÚ 2222 |.|||||||

→→→→→→
−=× bababa . 

 For the vectors 
→
a  and 

→
b  prove that 2222 |.|||||||

→→→→→→
−=× bababa . 

23. +…±…‰J…“™…  ¥… v… ∫…‰  x…®x… ±… J…i… ÆË˙ J…EÚ |……‰O……®…x… ∫…®…∫™…… EÚ…‰ Ω˛±… EÚ“ V…B : 

 ¥™…¥…Æ˙…‰v……Â 122 ≤+ yx  

  122 ≤+ yx  

  5
4
5

≥+ yx  ; 0,0 ≥≥ yx  E‰Ú +xi…M…«i… 

 yxZ 4060 +=  EÚ… + v…EÚi…®…“EÚÆ˙h… EÚ“ V…B* 

 Solve the following linear programming problem graphically : 

 Maximize yxZ 4060 +=  

 subject to the constraints 122 ≤+ yx  

  122 ≤+ yx  

  5
4
5

≥+ yx  ; 0,0 ≥≥ yx . 
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24. BEÚ l…Ë±…‰ ®…Â 4 ±……±… +…ËÆ˙˙ 6 EÚ…±…“ M…ÂnÂ˘˘ ΩÈ˛ +…ËÆ˙ BEÚ +x™… l…Ë±…‰ ®…Â 3 ±……±… +…ËÆ˙ 5 EÚ…±…“ M…ÂnÂ˘ 

ΩÈ˛* n˘…‰x……Â l…Ë±……Â ®…Â ∫…‰ BEÚ EÚ…‰ ™……o˘SUÙ™…… S…÷x…… V……i…… ΩË˛ +…ËÆ =∫…®…Â ∫…‰ BEÚ M…Ân˘  x…EÚ…±…“ V……i…“ ΩË˛ 

V……‰  EÚ ±……±… ΩË˛* <∫… §……i… EÚ“ C™…… |…… ™…EÚi…… ΩË˛  EÚ M…Ân˘ n⁄˘∫…Æ‰˙ l…Ë±…‰ ∫…‰  x…EÚ…±…“ M…<« ΩË˛ ? 

 A bag contains 4 red and 6 black balls and another bag contains 3 red 

and 5 black balls. One of the two bags is selected at random and a ball 

is drawn from the bag which is found to be red. Find the probability 

that the ball is drawn from the second bag. 

25. BEÚ §…Ω÷˛  ¥…EÚ±{…“™… {…Æ˙“I…… ®…Â 5 |…∂x… ΩÈ˛  V…x…®…Â |…i™…‰EÚ E‰Ú i…“x… ∫…Δ¶…… ¥…i… =k…Æ˙ ΩÈ˛* <∫…EÚ“ C™…… 

|…… ™…EÚi…… ΩË˛  EÚ BEÚ  ¥…t…l…‘ E‰Ú¥…±… +x…÷®……x… ±…M…… EÚÆ˙ S……Æ˙ ™…… + v…EÚ |…∂x……Â E‰Ú ∫…Ω˛“ =k…Æ˙ 

n‰˘M…… ?  

 In a multiple choice test with three possible answers for each of the     

5 questions, what is the probability that a candidate would get four or 

more correct answers just by guessing ? 

 
J…hb˜ – ∫…  

SECTION – C 

26.  ∫…r˘ EÚ“ V…B  EÚ 
22

22

22

122
212
221

baab
abaab
babba

A
−−−

+−
−−+

= 322 )1( ba ++= . 

+l…¥……  

 ™… n˘ ⎥⎦
⎤

⎢⎣
⎡

−= 41
32A ; ⎥⎦

⎤
⎢⎣
⎡
−

−= 31
21B  i…§… ∫…i™…… {…i… EÚ“ V…B  EÚ 111)( −−− = ABAB . 
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 Prove that  
22

22
22

122
212
221

baab
abaab
babba

A
−−−

+−
−−+

=  322 )1( ba ++= . 

OR 

 If ⎥⎦
⎤

⎢⎣
⎡

−= 41
32A ; ⎥⎦

⎤
⎢⎣
⎡
−

−= 31
21B  then verify that 111)( −−− = ABAB . 

27.  ∫…r˘ EÚ“ V…B  EÚ 221
2

22 sin
22d

d xa
a
xaxax

x
−=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
+− − . 

 Prove that 221
2

22 sin
22d

d xa
a
xaxax

x
−=

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡
+− − . 

28. ®……x… Y……i… EÚ“ V…B : 
[ ]

x
x

xxx
d

log2)1(log1
4

22

∫
−+⎟

⎠
⎞⎜

⎝
⎛ +

. 

 Evaluate : 
[ ]

x
x

xxx
d

log2)1(log1
4

22

∫
−+⎟

⎠
⎞⎜

⎝
⎛ +

. 

29. +¥…EÚ±… ∫…®…“EÚÆ˙h… xyxyxy d)(d2 22 +=  EÚ…‰ Ω˛±… EÚ“ V…B* 

+l…¥…… 

 +¥…EÚ±… ∫…®…“EÚÆ˙h… xxxxyyx dcotd2d)1( 2 =++  EÚ… BEÚ  ¥… ∂…π]ı Ω˛±… Y……i… EÚ“ V…B, 

 n˘™…… Ω÷˛+… ΩË˛  EÚ ˘ 0=y  ™… n 
2
π

=x . 
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 Solve the differential equation xyxyxy d)(d2 22 += . 

OR 

 Find a particular solution of the differential equation 

xxxxyyx dcotd2d)1( 2 =++ , given that 0=y  if 
2
π

=x . 

30. ∫…®…i…±……Â 04)32( =−++⋅
∧∧∧→
kjir  +…ËÆ˙ 05)2( =+−+⋅

∧∧∧→
kjir  E‰Ú |… i…SU‰Ùn˘x… Æ‰˙J…… EÚ…‰ 

+Δi…Ã¥…π]ı EÚÆ˙x…‰ ¥……±…‰ i…l…… ∫…®…i…±… 08)635( =+−+⋅
∧∧∧→
kjir  E‰Ú ±…®§…¥…i…¬ ∫…®…i…±… EÚ… 

∫…®…“EÚÆ˙h… Y……i… EÚ“ V…B* 

 Find the equation of the plane which contains the line of intersection 

of the planes 04)32( =−++⋅
∧∧∧→
kjir  and 05)2( =+−+⋅

∧∧∧→
kjir  and which 

is perpendicular to the plane 08)635( =+−+⋅
∧∧∧→
kjir . 
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