
  

MAY 2011 U/ID 32354/UCMD 

Time : Three hours Maximum : 100 marks 

PART A — (10 × 3 = 30 marks) 

Answer any TEN questions. 

Each question carries 3 marks. 

1. Find the distance of the origin from the plane 

014236 =−+− zyx . 

 Bv¨¦ÒÎ°¼¸¢x 014236 =−+− zyx  GÝ® 

uÍzvß yµzøuU PõsP. 

2. Find the equation of the plane through the line of 

intersection of the planes 1=++ zyx , 

07432 =−++ zyx  and perpendicular to the 

plane 535 =+− zyx . 

 1=++ zyx , 07432 =−++ zyx  GßÓ uÍ[PÒ 

öÁmiU öPõÒÐ®  ÷|º÷Põmiß ÁÈ¯õPÄ® ©ØÖ® 

535 =+− zyx  GÝ® uÍzvØS ö\[SzuõPÄ® 

ö\À¾® uÍzvß \©ß£õmøhU PõsP. 
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3. Find the distance between the planes 

012632 =++− zyx  and 02632 =−+− zyx . 

 012632 =++− zyx  ©ØÖ® 02632 =−+− zyx  

GßÓ uÍ[PÐUS Cøh÷¯ EÒÍ yµzøuU PõnÄ®. 

4. Find the equation of the sphere with centre 

)3,2,1( −−  and radius 3 units. 

 )3,2,1( −−  GÝ® ¦ÒÎø¯ ø©¯©õPÄ® ©ØÖ® 

Bµ® 3 Eøh¯ ÷PõÍzvß \©ß£õk PõsP. 

5. Find the equation of the sphere having the circle 

07642222 =+−+−++ zyxzyx , 522 =+− zyx  

as a great circle. 

 07642222 =+−+−++ zyxzyx , 522 =+− zyx  

GÝ® Ámhzøu «¨ö£¸ Ámh©õPU öPõskÒÍ 

÷PõÍzvß \©ß£õmøhU PõsP. 

6. 8 coins are thrown simultaneously. Find the 

probability of getting atleast 5 heads. 

 J÷µ \©¯zvÀ Gmk Põ_PøÍ yUQ ÷£õk® ÷£õx, 

SøÓ¢ux 5 uø»PÒ Qøh¨£uØPõÚ {PÌuPøÁU 

Psk¤i. 
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7. If CBA ,,  are mutually independent events prove 

that BA ∪  and C are also independent. 

 CBA ,,  CøÁ JßÖUöPõßÖ \õº¢vµõu  {PÌÄPÒ 

GÛÀ, BA ∪  ©ØÖ® C&²® \õº¢vµõuøÁ GßÖ 

{¹¤. 

8. If the distribution of X is binomial with mean 3 

and variance 
3

4
 respectively, find ]1[ ≥XP . 

 J¸ D¸Ö¨¦ £µÁ¼ß X \µõ\› 3 ©õÖ{ø» 
3

4
 GÛÀ 

]1[ ≥XP &ø¯U PõsP. 

9. Define couple and moment of a couple. 

 Cøn ©ØÖ® CønzvÓøÚ Áøµ¯Ö. 

10. If I is the incentre of a triangle ABC and the forces 

IA , IB , IC  acting along I are in equilibrium 

show that ABC is an equilateral triangle. 

 ABC GßÓ •U÷Põnzvß EÒÁmh ø©¯® I BS®. 

IA , IB , IC  GßÓ Âø\PÒ I&À ö\¯À£h \© 

{ø»°À EÒÍx GÛÀ, ABC J¸ \©£UP •U÷Põn® 

GÚ {ÖÄP. 
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11. Find the inclination θ  to the vertical of a uniform 

ladder AB of length a2  and weight w which is in 

limiting equilibrium having contact with a rough 

horizontal floor and a rough vertical wall, the 

coefficient of friction being µ . 

 a2  }Í® ©ØÖ® w Gøh Eøh¯ AB GßÓ ^µõÚ Ho 

GÀø» \©{ø»°À J¸ ö\õµö\õµ¨£õÚ SÖUS 

uÍzv¾® ö\õµö\õµ¨£õÚ ö|kUS _Á›¾® 

\õ´¢xÒÍÚ. Eµõ´Ä SnP® µ  GÛÀ, ö|kUS 

\õ´Ä ÷Põn® θ &øÁU PõsP. 

12. The magnitude of the resultant of the forces  

1F
r

 and 2F
r

 acting on a particle is equal to the 

magnitude of 1F
r

. Show that the resultant is 

perpendicular to 2F
r

 when the first force is 

doubled. 

 1F
r

  ©ØÖ® 2F
r

 GßÓ Âø\PÒ J¸ xPÎß «x 

ö\¯À£k® ÷£õx öÁÎ¨£k® Âø\°ß AÍÄ  

1F
r

&ß AÍÄ BS®. •uÀ Âø\ C¸ ©h[PõS® 

÷£õx öÁÎ¨£k® Âø\ 2F
r

&US ö\[SzuõP 

C¸US® GÚ {ÖÄP.   
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PART B — (5 × 6 = 30 marks) 

Answer any FIVE questions. 

Each question carries 6 marks. 

13. Find the equation of the plane through the line 

1

1

2

1

1

+=−=
−

zyx
 which is parallel to the line of 

intersection of the planes 4325 =++ zyx  and 

065 =++− zyx . 

 4325 =++ zyx  ©ØÖ® 065 =++− zyx  GßÓ 

uÍ[PÒ öÁmiU öPõÒÐ® ÷|º÷PõmiØS 

Cøn¯õP EÒÍ 
1

1

2

1

1

+=−=
−

zyx
 GßÓ 

÷|º÷Põmiß ÁÈ¯õPa ö\À¾® uÍzvß 

\©ß£õmøhU PõsP. 

14. Find the equation of the plane passing through the 

points (3, 1, 2), (3, 4, 4) and perpendicular to the 

plane 045 =++ zyx . 

 (3, 1, 2), (3, 4, 4) GßÓ ¦ÒÎPÎß ÁÈ¯õPÄ®, 

045 =++ zyx  GßÓ uÍzvØS ö\[SzuõPÄ® EÒÍ 

uÍzvß \©ß£õmøhU PõsP. 
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15. Find the equation of a sphere which touches the 

sphere 01126222 =−+−++ zxzyx  at the point 

(2, –2, 1) and passes through the origin. 

 Bv¨¦ÒÎ ÁÈ¯õPÄ®, 01126222 =−+−++ zxzyx  

GßÓ ÷PõÍzøu (2, –2, 1) GßÓ ¦ÒÎ°À öuõmka 
ö\À¾® J¸ ÷PõÍzvß \©ß£õmøhU PõsP. 

16. The kilometers x in thousand of kilometers  

which car owner get with a certain kind of  

tyre is a random variable having probability 

density function  

   







≤

>=
−

0,0

0,
20

1
)(

20

x

xexf

x

.  

 Find the probabilities that one of these tyres will 

last 

 (a) atmost 10,000 kms 

 (b) anywhere from 16,000 to 24,000 kms and 

 (c) atleast 30,000 kms. 

 J¸ Põ›ß ö\õ¢uUPõµº J¸Âu©õP h¯ºPøÍ 
E£÷¯õQUS® ÷£õx QøhUS® yµ® x Gß£x 
B°µ® Q÷»õ «mhºPÎÀ AÍÂh¨£mk RÌUPsh 
{PÌuPÄ Ahºzva \õº¦ £i EÒÍx. 
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 J¸ SÔ¨¤mh h¯º RÌUPshÁõÖ C¸¨£uØPõÚ 

{PÌuPøÁU PõsP : 

 (A) AvP£m\® 10,000 Q.«. 

 (B) 16,000&°¼¸¢x 24,000 Q.«mhºPÒ. 

 (C) SøÓ¢ux 30,000 Q.«mhºPÒ. 

17. State and prove addition theorem of expectation 

for two random variables. 

 Cµsk Áõ´¨¦ÒÍ ©õÔPÎß Tku¾UPõÚ 

÷uØÓzøu GÊv {ÖÄP. 

18. A particle C of weight w is in equilibrium being 

supported by two strings CBCA,  of length a4  

and a3  respectively and acted on by a horizontal 

force with the plane ABC. If the ends A, B are at 

the same level and at a distance a5  apart, show 

that the tension in the strings are 
5

7w
, 

5

w
. 

 CA ©ØÖ® CB GßÓ \µ[PÎß }Í[PÒ •øÓ÷¯ a4  

©ØÖ® a3  BS®. C GßÓ w Gøh ö£õ¸Ò ABC GßÓ 

uÍzv¼¸¢x Qøh Âø\ ‰»® ö\¯À£kQÓx.  

A ©ØÖ® B J÷µ {ø»°À a5  GßÓ öuõø»Â¼¸¢uõÀ, 

\µ[PÎß CÊÂø\ •øÓ÷¯ 
5

7w
, 

5

w
 GÚ {ÖÄP. 
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19. A solid cone of height h and semivertical angle α  

is placed with its base against a smooth vertical 

wall and is supported by a string attached to its 

vertex and to a point in the wall. Show that the 

greatest possible length of the string is 

α2tan
9

16
1 +h . 

 h E¯µ® ©ØÖ® Aøµ ö|kUSU ÷Põn® α  Eøh¯ 

J¸ PnUT®¤ß AizuÍ® ^µõÚ J¸ ö|kg_Á›ß 

«x® •øÚ ©ØöÓõ¸ _ÁØÔÀ J¸ \µzvß  

‰»•® Pmh¨£mkÒÍx. \µzvß AvP£m\ yµ® 

α2tan
9

16
1 +h  GÚ {ÖÄP. 

PART C — (4 × 10 = 40 marks) 

Answer any FOUR questions. 

Each question carries 10 marks. 

20. Prove that the reflection of the plane 

0=+++ dzcybxa  in the plane 

01111 =+++ dzcybxa  is the plane  

 =+++++ )()(2 1111111 dzcybxaccbbaa   

  )()( 2
1

2
1

2
1 dczbyaxcba +++++ . 
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 01111 =+++ dzcybxa  GßÓ uÍzvÀ, 

0=+++ dzcybxa  GßÓ uÍzvß  GvöµõÎ¨¦, 

 =+++++ )()(2 1111111 dzcybxaccbbaa   

  )()( 2
1

2
1

2
1 dczbyaxcba +++++  

 GßÓ uÍ® GÚ {¹¤. 

21. Find the surface generated by a straight line 

which meets two given skew lines at the same 

angle. 

 Cµsk \›ÁõÚ ÷PõkPøÍ J÷µ ÷PõnzvÀ \¢vUS® 

J¸ ÷|º÷PõmiÀ E¸ÁõUP¨ ö£Ö® £µ¨ø£U PõsP. 

22. A sphere of constant radius k, passes through the 

origin and meets the axes in A, B, C. Prove that 

the centroid of the triangle ABC lies on the sphere 

2222 4)(9 kzyx =++ . 

 k Bµ•øh¯ J¸ ÷PõÍ® J¸ £Sv ÁÈ ~øÇ¢x 

Aa_PøÍ A, B, C GßÓ ¦ÒÎPÎÀ \¢vUQÓx. 

ABC&°À ø©¯U÷Põmka \¢v 2222 4)(9 kzyx =++  

GßÓ ÷PõÍzvß «x Aø©²® GÚ {ÖÄP. 
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23. A and B throw alternatively with a pair of 

balanced dice. A wins if he throws a sum of six 

points before B throws a sum of seven points while 

B wins if he throws a sum of seven points before A 

throws a sum of six points. If A begins the game, 

show that his probability of winning is 30/61. 

 A ©ØÖ® B Gß£ÁºPÒ J¸ \©©õÚ £Pøhø¯ 

Akzukzx E¸mkQÓõºPÒ. B TkuÀ 7 Á¸ÁuØS 

•ß¦ A&ß TkuÀ 6 Á¢uõÀ A öÁØÔ ö£ØÓuõP 

P¸u¨ö£Ö®. A TkuÀ 6 Á¸ÁuØS •ß¦ B&ß 

TkuÀ 7 Á¢uõÀ B öÁØÔ ö£ØÓuõP P¸u¨ö£Ö®.  

A ÂøÍ¯õmøh Bµ®¤zuõÀ, A öÁØÔ ö£ÖÁuØPõÚ 

{PÌuPÄ 30/61 GÚ {ÖÄP. 

24. Weights WwW ,,  are attached to points DCB ,,  

respectively of a light string AE where DCB ,,  

divide the string into 4 equal lengths. If the string 

hangs in the form of 4 consecutive sides of a 

regular octagon with the ends A and E attached to 

points on the same level, show that wW )12( += . 

 AE GßÓ \µzøu DCB ,,  Gß£Ú |õßS \© 

xskPÍõP ¤›UQßÓÚ. DCB ,,  GßÓ ¦ÒÎPÎÀ 

WwW ,,  GßÓ GøhPÒ Pmh¨ö£ÖQßÓÚ. A¨÷£õx 

\µ® J¸ I[÷Põnzvß 4 Akzukzu £UP[PøÍ 

÷£õßÖ A ©ØÖ® E GßÓ J÷µ {ø» •øÚPÐhß 

öu›QÓx. wW )12( +=  GÚ {ÖÄP. 
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25. A triangular piece of lamina is folded across the 

line bisecting two sides, the vertex being thus 

brought to be on the base of the triangle. Show 

that the distance of the centre of gravity of the 

lamina in this position from the base is 3/4 of that 

of the centre of gravity of the unfolded lamina 

from the base. 

 J¸ •U÷Põn ÁiÁ uPk Cµsk £UP[PøÍ C¸ 

TÓõP ¤›US©õÖ ©iUP¨ö£ØÖ J¸ •øÚ Auß 

AizuÍzvØS Á¸©õÖ ö\´¯¨£kQÓx. C¨÷£õx 

Auß ¦ÂDº¨¦ ø©¯ yµ® •ß¦ ©iUP¨£hõ©À 

C¸¢u ¦ÂDº¨¦ ø©¯ yµzvß 3/4 ©h[S GÚ 

{ÖÄP. 

 

———————  


