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SENIOR SECONDARY SUPPLEMENTARY 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˙ ®…Â  EÚ∫…“ |…EÚ…Æ˙ EÚ“ j…÷ ]ı / +xi…Æ˙ / 

 ¥…Æ˙…‰v……¶……∫… 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. 



 2 

SS—15—Mathematics (Supp.) SS–415 

 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, 14, , 21, 23, 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, 14, , 21, 23, 26 and 29. 
You have to attempt only one of the alternatives in these 
questions. 

J…hb˜ – +  
SECTION – A 

1.  )2(sec
2
3sin 11 −+ −−  EÚ… ®……x…  ±… J…B* 

 Evaluate )2(sec
2
3sin 11 −+ −− . 

2. ™… n˘ x
x
1

7
64
35

−=  Ω˛…‰, i……‰ x  EÚ… ®……x… Y……i… EÚ“ V…B* 

 If x
x
1

7
64
35

−= , then find the value of x. 
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3. ∫……Æ˙ h…EÚ 
nrc
mqb
lpa

 E‰Ú +¥…™…¥… b EÚ… ∫…Ω˛J…hb˜ Y……i… EÚ“ V…B* 

 Find the cofactor of the element b to the determinant 
nrc
mqb
lpa

. 

4. x
x

x d1
∫ ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+ Y……i… EÚ“ V…B* 

 Evaluate x
x

x d1
∫ ⎟⎟

⎠

⎞
⎜⎜
⎝

⎛
+ . 

5. n˘…‰  §…xn÷˘+…Â P ( 2, 3, 4 ) +…ËÆ˙ Q ( 4, 1, –2 ) EÚ…‰  ®…±……x…‰ ¥……±…‰ ∫… n˘∂… EÚ… ®…v™…  §…xn÷˘ E‰Ú 
Œ∫l… i… ∫… n˘∂… Y……i… EÚ“ V…B* 

 Find the position vector of the mid-point of the vector joining the 
points P ( 2, 3, 4 ) and Q ( 4, 1, –2 ). 

6. ™… n˘ ∫… n˘∂… 
∧∧∧

+−= kjiOA 32  i…l…… ∫… n˘∂… 
∧∧∧

−+= kjiOB 432  Ω˛…Â, i……‰ ∫… n˘∂… AB  

Y……i… EÚ“ V…B* 

 If the vector 
∧∧∧

+−= kjiOA 32  and vector 
∧∧∧

−+= kjiOB 432 , then find 

the vector AB . 

7.  §…xn÷˘+…Â A ( 3, 5, – 4 ) i…l…… B ( –1, 1, 3 ) EÚ…‰  ®…±……x…‰ ¥……±…“ Æ‰˙J…… EÚ“  n˘CEÚ…‰V™……Bƒ Y……i… 
EÚ“ V…B*  

 Find the direction cosines of the line joining the points A ( 3, 5, – 4 ) 
and B ( –1, 1, 3 ). 
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8. x-+I… E‰Ú ∫…®……xi…Æ˙ i…l…… ®…⁄±…  §…xn÷˘ ∫…‰ V……x…‰ ¥……±…“ Æ‰˙J…… EÚ… ∫…®…“EÚÆ˙h… Y……i… EÚ“ V…B* 

 Find the equation of a line parallel to x-axis and passing through the 
origin. 

9.  x…®x… ¥™…¥…Æ˙…‰v……Â EÚ… ∫…÷∫…ΔM…i… I…‰j… n˘∂……«<B : 

 632 ≤+ yx , 0≥x , 0≥y . 

 Show the feasible region under the following constraints : 

 632 ≤+ yx , 0≥x , 0≥y . 

10. ™… n˘ 
10
7)( =BP  +…ËÆ˙ 

10
4)( =∩ BAP  Ω˛…‰, i……‰ ⎟

⎠
⎞

⎜
⎝
⎛
B
AP  Y……i… EÚ“ V…B* 

 If 
10
7)( =BP  and 

10
4)( =∩ BAP , then find ⎟

⎠
⎞

⎜
⎝
⎛
B
AP . 

J…hb˜ – §…  

SECTION – B 

11.  ∫…r˘ EÚ“ V…B  EÚ R ®…Â }:),({ babaR ≤=  u˘…Æ˙… {… Æ˙¶…… π…i… ∫…®§…xv… R ∫¥…i…÷±™… i…l…… 

∫…ΔGÚ…®…EÚ ΩË˛  EÚxi…÷ ∫…®… ®…i… x…Ω˛” ΩË˛* 

+l…¥…… 

 i…“x… °Ú±…x… NNf →: , NNg →:  i…l…… RNh →:  {…Æ˙  ¥…S……Æ˙ EÚ“ V…B V…Ω˛…ƒ 

xxf 2)( = , 43)( += yyg  i…l…… zzh sin)( =  yx,∀  i…l…… Nz ∈   ∫…r˘ EÚ“ V…B 

 EÚ fogohfogoh )()( = . 
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 Show that the relation R in R defined as }:),({ babaR ≤=  is reflexive 

and transitive but not symmetric. 

OR 

 Consider three functions NNf →: , NNg →:  and RNh →:  defined 

as xxf 2)( = , 43)( += yyg   and  zzh sin)( = , yx,∀  and z in N. 

Show that  fogohfogoh )()( = . 

12.  ∫…r˘ EÚ“ V…B  EÚ 
65
56sin

5
3sin

13
12cos 111 −−− =+ . 

 Show that 
65
56sin

5
3sin

13
12cos 111 −−− =+ . 

13. ∫……Æ˙ h…EÚ 
yxx

yyx
yx

+
+

1
1
1

 EÚ… ®……x… Y……i… EÚ“ V…B* 

 Find the value of the determinant 
yxx

yyx
yx

+
+

1
1
1

. 

14.  ∫…r˘ EÚ“ V…B  EÚ 

             x    ™… n˘ x ≤ 1 

             5     ™… n˘ x > 1 

 °Ú±…x… f, x = 0 i…l…… x = 2 {…Æ˙ ∫…Δi…i… ΩË˛ {…Æ˙xi…÷ x = 1 {…Æ˙ ∫…Δi…i… x…Ω˛” ΩË˛* 

+l…¥……  

 ™… n˘ )log(sin4)log(cos3 xxy +=  ΩË˛, i……‰ n˘∂……«<B  EÚ 012
2 =++ yxyyx . 

f ( x ) = u˘…Æ˙… {… Æ˙¶…… π…i… 
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 Show that the function f defined by  

               x   when x ≤ 1 

               5   when x > 1 

 is continuous at x = 0 and x = 2 but not continuous at x = 1. 

OR 

 If )log(sin4)log(cos3 xxy += , then show that  012
2 =++ yxyyx . 

15. ¥…GÚ 623 ++= xxy  E‰Ú =x… + ¶…±…®§……Â E‰Ú ∫…®…“EÚÆ˙h… Y……i… EÚ“ V…B V……‰ Æ‰˙J…… 

0414 =++ yx  E‰Ú ∫…®……xi…Æ˙ ΩÈ˛* 

 Find the equation of the normals to the curve 623 ++= xxy  which 

are parallel to the line 0414 =++ yx . 

16. f ( 3·02 ) EÚ… ∫… z…EÚ]ı ®……x… Y……i… EÚ“ V…B V…Ω˛…ƒ 353)( 2 ++= xxxf  ΩË˛* 

 Find the approximate value of f ( 3·02 ), where 353)( 2 ++= xxxf . 

17. x
x

xx d
)2(cos9

2cos2sin
4∫

−
 Y……i… EÚ“ V…B* 

 Evaluate x
x

xx d
)2(cos9

2cos2sin
4∫

−
. 

f ( x ) = 
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18.  x…Œ∂S…i… ∫…®……EÚ±…x… x
xx

xx d
tansec

tan

0
∫
π

+
 EÚ… ®……x… Y……i… EÚ“ V…B* 

 Evaluate the definite integral x
xx

xx d
tansec

tan

0
∫
π

+
. 

19. y-+I…, xy cos=  B¥…Δ xy sin=  ∫…‰  P…Æ‰˙ I…‰j… EÚ… I…‰j…°Ú±… Y……i… EÚ“ V…B, V…§… EÚ 

2
0 π

≤≤ x . 

 Find the area bounded by the y-axis, xy cos=  and xy sin=  when 

2
0 π

≤≤ x . 

20. ∫…®……EÚ±…x… EÚ… ={…™……‰M… EÚÆ˙i…‰ Ω÷˛B BEÚ B‰∫…‰  j…EÚ…‰h…“™… I…‰j… EÚ… I…‰j…°Ú±… Y……i… EÚ“ V…B  V…∫…EÚ“ 
¶…÷V……+…Â E‰Ú ∫…®…“EÚÆ˙h… 12 += xy ,  13 += xy  B¥…Δ x = 4 ΩÈ˛˛* 

 Using integration find the area of the triangular region whose sides are 

of equations 12 += xy ,  13 += xy  and x = 4. 

21.  §…xn÷˘ ( –2, 3 ) ∫…‰ M…÷V…Æ˙x…‰ ¥……±…‰ ¥…GÚ EÚ… ∫…®…“EÚÆ˙h… Y……i… EÚ“ V…B  V…∫…E‰Ú  EÚ∫…“  §…xn÷˘ ( x, y ) 

{…Æ˙ ∫{…∂…« Æ‰˙J…… EÚ“ |…¥…h…i…… 2
2
y

x  ΩË˛* 

+l…¥…… 

 +¥…EÚ±… ∫…®…“EÚÆ˙h… 0dsec)1(dtan 2 =−+ yyexye xx  EÚ… ¥™……{…EÚ Ω˛±… Y……i… 
EÚ“ V…B* 
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 Find the equation of the curve passing through the point ( –2, 3 ) and 

slope of the tangent to the curve at any point ( x, y ) is 2
2
y

x . 

OR 

 Find the general solution of the differential equation 

0dsec)1(dtan 2 =−+ yyexye xx .  

22. +¥…EÚ±… ∫…®…“EÚÆ˙h…  

 22
d
d xy

x
yx =+    )0( ≠x   EÚ… ¥™……{…EÚ Ω˛±… Y……i… EÚ“ V…B* 

 Find the general solution of the differential equation  

 22
d
d xy

x
yx =+        )0( ≠x . 

23.  x…®x… ±… J…i… +¥…Æ˙…‰v……Â E‰Ú +xi…M…«i… yxZ 23 +=  EÚ… x™…⁄x…i…®…“EÚÆ˙h… EÚ“ V…B : 

  8≤+ yx  

  1553 ≤+ yx  

  0,0 ≥≥ yx  

+l…¥…… 

 BEÚ EÚ®{…x…“ {±……<«¥…÷b˜ E‰Ú n˘…‰ |…EÚ…Æ˙ E‰Ú +x…⁄`‰ˆ ∫®…fi i…  S…ºx… EÚ…  x…®……«h… EÚÆ˙i…“ ΩË˛* A |…EÚ…Æ˙ E‰Ú 
|… i… ∫®…fi i…  S…ºx… E‰Ú  x…®……«h… ®…Â 5  ®…x…]ı EÚ…]ıx…‰ +…ËÆ˙ 10  ®…x…]ı V……‰c˜x…‰ ®…Â ±…M…i…‰ ΩÈ˛* B |…EÚ…Æ˙ 
E‰Ú |… i… ∫®…fi i…  S…ºx… E‰Ú  ±…B 8  ®…x…]ı EÚ…]ıx…‰ +…ËÆ˙ 8  ®…x…]ı V……‰c˜x…‰ ®…Â ±…M…i…‰ ΩÈ˛*  n˘™…… M…™…… ΩË˛ 
 EÚ EÚ…]ıx…‰ E‰Ú  ±…B E÷Ú±… ∫…®…™… 3 P…h]‰ı 20  ®…x…]ı i…l…… V……‰c˜x…‰ E‰Ú  ±…B 4 P…h]‰ıı ={…±…§v… ΩÈ˛* 
|…i™…‰EÚ   A |…EÚ…Æ˙ E‰Ú ∫®…fi i…  S…ºx… {…Æ˙ 5 Ø˚0 +…ËÆ˙ |…i™…‰EÚ B |…EÚ…Æ˙ E‰Ú ∫®…fi i…  S…ºx… {…Æ˙ 6 
Ø˚0 EÚ… ±……¶… Ω˛…‰i…… ΩË˛* EÚ®{…x…“ E‰Ú + v…EÚi…®… ±……¶… E‰Ú  ±…B ÆË˙ J…EÚ |……‰O……®…x… ∫…®…∫™…… EÚ… 
 x…∞¸{…h… EÚ“ V…B* 
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 Minimize yxZ 23 +=  

 subject to the constraints 

  8≤+ yx  

  1553 ≤+ yx  

  0,0 ≥≥ yx  

OR 

 A company manufactures two types of novelty souvenirs made of 
plywood. Souvenirs of type A requires 5 minutes each for cutting and 
10 minutes each for assembling. Souvenirs of type B requires             
8 minutes each for cutting and 8 minutes each for assembling. There 
are 3 hours 20 minutes available for cutting and 4 hours for 
assembling. The profit is Rs. 5 each for type A and Rs. 6 each for   type 
B. Formulate the linear programming problem to maximize the profit of 
the company. 

24. 52 i……∂… E‰Ú {…k……Â EÚ“ BEÚ ¶…±…“¶……ƒ i… °ÂÚ]ı“ M…<« M…d˜“ ®…Â ∫…‰ 5 {…k…‰ =k…Æ˙…‰k…Æ˙ |… i…∫l……{…x…… ∫… Ω˛i… 

 x…EÚ…±…‰ V……i…‰ ΩÈ˛* <∫…EÚ“ C™…… |…… ™…EÚi…… ΩË˛  EÚ  

 i) ∫…¶…“ 5 {…k…‰ Ω÷˛E÷Ú®… E‰Ú Ω˛…Â ? 

 ii) E‰Ú¥…±… 3 {…k…‰ Ω÷˛E÷Ú®… E‰Ú Ω˛…Â ? 

 iii) BEÚ ¶…“ {…k…… Ω÷˛E÷Ú®… EÚ… x…Ω˛” Ω˛…‰ ? 

 Five cards are drawn successively with replacement from a well-

shuffled deck of 52 cards. What is the probability that  

 i) all the five cards are spades ? 

 ii) only 3 cards are spades ? 

 iii) none is spade ? 

25. BEÚ +x… ¶…x…i… {……∫…‰ EÚ…‰ °ÂÚEÚx…‰ {…Æ˙ |……{i… ∫…ΔJ™……+…Â EÚ… |…∫…Æ˙h… Y……i… EÚ“ V…B* 

 Find the variance of the numbers obtained on a throw of an     

unbiased die. 
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J…hb˜ – ∫…  

SECTION – C 

26. ™… n˘ 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

θθ−

θθ
=

cossin

sincos
A  Ω˛…‰ i……‰  ∫…r˘ EÚ“ V…B  EÚ 

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

θθ−

θθ
=

nn

nn
An

cossin

sincos
, 

Nn ∈ . 

+l…¥……  

 |……Æ˙Œ®¶…EÚ ∫…Δ GÚ™……+…Â E‰Ú |…™……‰M… u˘…Æ˙… +…¥™…⁄Ω˛ 
⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−−
−

=
052
503
231

A  EÚ… ¥™…÷iGÚ®… +…¥™…⁄Ω˛ 

1−A  Y……i… EÚ“ V…B* 

 If 
⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

θθ−

θθ
=

cossin

sincos
A , then prove that 

⎥
⎥
⎦

⎤

⎢
⎢
⎣

⎡

θθ−

θθ
=

nn

nn
An

cossin

sincos
, Nn ∈ . 

OR 

 By using elementary operations, find inverse 1−A  of the matrix 

⎥
⎥

⎦

⎤

⎢
⎢

⎣

⎡
−−
−

=
052
503
231

A . 

27. ™… n˘ nxmx BeAey +=  ΩË˛ i……‰ n˘∂……«<B  EÚ 0
d
d)(

d
d

2

2
=++− mny

x
ynm

x
y . 

 If nxmx BeAey += , show that 0
d
d)(

d
d

2

2
=++− mny

x
ynm

x
y . 

28. ∫
π

+0
2 d

cos1
sin x

x
xx  EÚ… ®……x… Y……i… EÚ“ V…B* 

 Evaluate ∫
π

+0
2 d

cos1
sin x

x
xx . 
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29. BEÚ ∫…®……xi…Æ˙ S…i…÷¶…÷«V… EÚ“ ∫…Δ±…Mx… ¶…÷V……Bƒ 
∧∧∧

+− kji 542  +…ËÆ˙ 
∧∧∧

−− kji 32  ΩÈ˛* <∫…E‰Ú 

 ¥…EÚh…« E‰Ú ∫…®……xi…Æ˙ BEÚ ®……j…EÚ ∫… n˘∂… Y……i… EÚ“ V…B* <∫…EÚ… I…‰j…°Ú±… ¶…“ Y……i… EÚ“ V…B* 

+l…¥…… 

 ®……x… ±…“ V…B ∫… n˘∂… 
→→→
cba ,,  GÚ®…∂…: 

∧∧∧
++ kajaia 321 ,  

∧∧∧
++ kbjbib 321 , 

∧∧∧
++ kcjcic 321  E‰Ú ∞¸{… ®…Â  n˘™…‰ Ω÷˛B ΩÈ˛ i…§… n˘∂……«<B  EÚ 

→→→→→→→
×+×=+× cabacba )( . 

 The adjacent sides of a parallelogram are 
∧∧∧

+− kji 542  and 
∧∧∧

−− kji 32 . 
Find the unit vector parallel to its diagonal. Also find its area. 

OR 

 Let the vectors 
→→→
cba ,,  be given as 

∧∧∧
++ kajaia 321 ,  

∧∧∧
++ kbjbib 321 , 

∧∧∧
++ kcjcic 321 . Then show that 

→→→→→→→
×+×=+× cabacba )( . 

30. i…±……Â 1=++ zyx  +…ËÆ˙ 5432 =++ zyx  E‰Ú |… i…SU‰Ùn˘x… Æ‰˙J…… ∫…‰ Ω˛…‰EÚÆ˙ V……x…‰ ¥……±…‰ 
i…l…… i…±… 0=+− zyx  {…Æ˙ ±…®§…¥…i…¬ i…±… EÚ… ∫…®…“EÚÆ˙h… Y……i… EÚ“ V…B* 

 Find the equation of the plane through the line of intersection of the 
planes 1=++ zyx  and 5432 =++ zyx  which is perpendicular to the 
plane 0=+− zyx . 

      


