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( OPTIONAL GROUPS I & II — HUMANITIES AND SCIENCE )

ªÁáÊÃ ó ¬˝Õ◊ ¬òÊ
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‚◊ÿ — 3 
1
4  ÉÊá≈U

¬ÍáÊÊZ∑§ — 60

¬⁄UËˇÊÊÁÕ¸ÿÊ¥ ∑§ Á‹∞ •Êfl‡ÿ∑§ ÁŸŒ̧‡Ê —
GENERAL INSTRUCTIONS FOR EXAMINEES :

1. ¬⁄UËˇÊÊÕË¸ ‚fl¸¬˝Õ◊ •¬Ÿ  ¬˝‡Ÿ ¬òÊ ¬⁄U ŸÊ◊Ê¢∑§ •ÁŸflÊÿ¸Ã— Á‹π ¥ –
Candidate must write first his / her Roll No. on the question
paper compulsorily.

2. ¬˝‡Ÿ ¬òÊ ∑§ Á„UãŒË fl •¢ª˝ ¡Ë M§¬ÊãÃ⁄U ◊ ¥ Á∑§‚Ë ¬˝∑§Ê⁄U ∑§Ë òÊÈÁ≈U / •ãÃ⁄U / Áfl⁄UÙœÊ÷Ê‚
„UÙŸ  ¬⁄U Á„UãŒË ÷Ê·Ê ∑§ ¬˝‡Ÿ ∑§Ù ‚„UË ◊ÊŸ  ¥ –
If there is any error / difference / contradiction in Hindi and
English versions of the Question paper, the question of Hindi
version should be treated valid.

3. ‚÷Ë ¬˝‡Ÿ ∑§⁄UŸ •ÁŸflÊÿ¸ „Ò¥U – ¬˝‡Ÿ ∑˝§◊Ê¢∑§ 21, 23 fl 24 ◊ ¥ •ÊãÃÁ⁄U∑§ Áfl∑§À¬ „Ò¥U –
All questions are compulsory. Question Nos. 21, 23 and 24 have
internal choice.

4. ¬˝‡Ÿ ∑ ˝§◊Ê¢∑§ 2 ‚  7 Ã∑§ •ÁÃ ‹ÉÊÍûÊ⁄UÊà◊∑§ ¬˝‡Ÿ „Ò¥U –
Question Nos. 2 to 7 are Very Short Answer type.

5. ¬˝àÿ ∑§ ¬˝‡Ÿ ∑§Ê ©UûÊ⁄U ŒË ªß¸ ©UûÊ⁄U-¬ÈÁSÃ∑§Ê ◊ ¥ „UË Á‹π ¥ –
Write the answer of each question in answer-book only.
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6. Á¡‚ ¬˝‡Ÿ ∑§ ∞∑§ ‚  •Áœ∑§ ‚◊ÊŸ •¢∑§ UflÊ‹  ÷Êª „Ò¥U, ©UŸ ‚÷Ë ÷ÊªÙ¥ ∑§Ê „U‹ ∞∑§ ‚ÊÕ
‚ÃÃ˜ Á‹π¥ –
For questions having more than one part carrying similar marks,
the answers of those parts are to be written together in
continuity.

7. •¬ŸË ©UûÊ⁄U-¬ÈÁSÃ∑§Ê ∑§ ¬Îc∆UÊ  ¥ ∑§ ŒÊ ŸÊ  ¥ •Ê ⁄U Á‹Áπ∞ – ÿÁŒ ∑§Ê ß¸ ⁄U$»§ ∑§Êÿ¸ ∑§⁄UŸÊ „UÊ , ÃÊ 
©UûÊ⁄U-¬ÈÁSÃ∑§Ê ∑§ •¢ÁÃ◊ ¬Îc∆UÊ  ¥ ¬⁄U ∑§⁄  ¥ U •ÊÒ⁄U ßã„  ¥ U ÁÃ⁄U¿UË ‹ÊßŸÊ  ¥ ‚  ∑§Ê≈ U∑§⁄U ©UŸ ¬⁄U
“⁄U$»§ ∑§Êÿ¸” Á‹π Œ  ¥ –
Write on both sides of the pages of your answer-book. If any
rough work is to be done, do it on last pages of the answer-book
and cross with slant lines and write ‘Rough Work’ on them.

8. ¬˝‡Ÿ ∑ ˝§◊Ê¢∑§ 1 ∑§ øÊ⁄U ÷Êª ( i, ii, iii ÃÕÊ iv ) „Ò¥U – ¬˝àÿ ∑§ ÷Êª ∑§ ©UûÊ⁄U ∑§ øÊ⁄U
Áfl∑§À¬ ( ∑§, π, ª ∞fl¢ ÉÊ ) „Ò ¥ U  – ‚„UË Áfl∑§À¬ ∑§Ê ©UûÊ⁄UÊˇÊ⁄U ©UûÊ⁄U-¬ÈÁSÃ∑§Ê ◊ ¥
ÁŸêŸÊŸÈ‚Ê⁄U ÃÊÁ‹∑§Ê ’ŸÊ∑§⁄U Á‹π ¥ —
There are four parts ( i, ii, iii and iv ) in Question No. 1. Each part
has four alternatives A, B, C and D. Write the letter of the correct
alternative in the answer-book at a place by making a table as
mentioned below :

¬˝‡Ÿ ∑˝§◊Ê¢∑§
Question No.

‚„Ë ©UûÊ⁄U ∑§Ê ∑˝§◊ÊˇÊ⁄U
Correct letter of the

Answer

1. (i)

1. (ii)

1. (iii)

1. (iv)

1. (i) Á’ãŒÈ P ( 1, 2, 3 )  ‚  xy  ‚◊Ã‹ ¬⁄U ‹ê’ PM «UÊ‹Ê ªÿÊ – ‹ê’¬ÊŒ M ∑§
ÁŸŒ  ¸‡ÊÊ¢∑§ „Ò¥U

(∑§) ( 1, 2, 3 ) (π) ( 0, 2, 3 )

(ª) ( 1, 0, 3 ) (ÉÊ) ( 1, 2, 0 ).

A perpendicular PM is drawn from the point P  ( 1, 2, 3 ) on

xy plane. The coordinates of the foot of perpendicular M  are

(A) ( 1, 2, 3 ) (B) ( 0, 2, 3 )

(C) ( 1, 0, 3 ) (D) ( 1, 2, 0 ). 1
2  
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(ii) ‚◊Ã‹ x = 0  ∑§Ë Á’ãŒÈ ( 3, 4, 6 )  ‚  ŒÍ⁄UË „ÒU
(∑§) 3 (π) 4

(ª) 6 (ÉÊ) 61  .

Distance of the plane x = 0 from the point ( 3, 4, 6 ) is

(A) 3 (B) 4

(C) 6 (D) 61  . 1
2  

(iii) ∞∑§ ∑§áÊ ¬˝Ê⁄¢UÁ÷∑§ fl ª g ◊Ë/‚  ‚  ™§äflÊ¸œ⁄U ÁŒ‡ÊÊ ◊ ¥ ™§¬⁄U ∑§Ë •Ê ⁄U »  ¥§∑§Ê ¡ÊÃÊ „ÒU –
∑§áÊ mÊ⁄UÊ Ãÿ ∑§Ë ªß¸ ◊„UûÊ◊ ™°§øÊß¸ „ÒU
(∑§) g

4   ◊Ë≈U⁄U (π) g
2   ◊Ë≈ U⁄U

(ª) g ◊Ë≈ U⁄U (ÉÊ) 2g ◊Ë≈U⁄U – 
A particle is projected vertically upwards with initial velocity

g m/sec. The maximum height attained by the particle is

(A)
g
4   m (B)

g
2   m

(C) g m (D) 2g m. 1
2  

(iv) 500  ª˝Ê◊ º˝√ÿ◊ÊŸ ∑§ ∞∑§ Á¬á«U ¬⁄U ∞∑§ ’‹ ‹ªÊŸ  ¬⁄U 3 ◊Ë/‚  2  ∑§Ê àfl⁄UáÊ ©Uà¬ÛÊ
„UÊ  ¡ÊÃÊ „ÒU, ÃÊ  ‹ªŸ  flÊ‹Ê ’‹ „ÒU
(∑§) U 1 N (π) U1·5 N

(ª)  2 N (ÉÊ) 3 N.

A force acting on a body of mass 500 gms, produces an

acceleration of 3 m/sec 2 . Then the impressed force is

(A) 1 N (B) 1·5 N
(C) 2 N (D) 3 N. 1

2  

2. Á‚h ∑§ËÁ¡∞ Á∑§ 2 cos – 1  x = cos – 1 ( ) 2x 2 – 1    .

Prove that  2 cos – 1  x = cos – 1 ( ) 2x 2 – 1    . 1

3. Á’ãŒÈ•Ê  ¥  P ( 1, 5, 0 )  ÃÕÊ Q ( 2, 3, 2 ) ∑§Ê  Á◊‹ÊŸ  flÊ‹Ë ⁄ UπÊ ∑§Ë ÁŒ∑§˜∑§Ê ÖÿÊ∞ ¢ ôÊÊÃ
∑§ËÁ¡∞ –
Find the direction cosines of the line joining the points  P ( 1, 5, 0 )

and Q ( 2, 3, 2 ). 1

4. Á’ãŒÈ ( a, b, c )  ‚  ªÈ¡⁄UŸ  flÊ‹Ë ÃÕÊ z-•ˇÊ ∑§ ‚◊ÊãÃ⁄U ⁄ UπÊ ∑§Ê ‚◊Ë∑§⁄UáÊ ôÊÊÃ ∑§ËÁ¡∞ –
Find the equation of a line passing through the point ( a, b, c ) and

parallel to z-axis. 1

https://byjus.com/?utm_source=pdf-click


4

SS—15–1—Maths. I  SS–528    

5. Á∑§‚Ë ÷Ë ’Í‹Ëÿ ’Ë¡ªÁáÊÃ ◊ ¥ Á‚h ∑§ËÁ¡∞ Á∑§ a + a = a.

In any Boolean algebra, prove that  a + a = a. 1

6. ‚ÁŒ‡ÊÊ  ¥ î   – 2 ĵ   + k̂   ÃÕÊ 2 î   + ĵ   – 3k̂   ∑§ ‹ê’flÃ˜ ß∑§Êß¸ ‚ÁŒ‡Ê ôÊÊÃ ∑§ËÁ¡∞ –
Find unit vector perpendicular to the vectors  î   – 2 ĵ   + k̂   and

2 î   + ĵ   – 3k̂ . 1

7. ∞∑§ ªÈé’Ê⁄UÊ 40 ◊Ë / ‚ ∑§ flª ‚ ™§¬⁄U ∑§Ë •Ê ⁄U ’… ∏U ⁄U„UÊ „ÒU – ©U‚◊ ¥ ‚ ∞∑§ ª¥Œ ∑§Ê  Áª⁄UÊÿÊ
¡ÊÃÊ „ÒU – ª  ¥Œ œ⁄UÊÃ‹ Ã∑§ ¬„È°UøŸ  ◊¥ 10 ‚ ‹ªÊÃË „ÒU – ª¥Œ Áª⁄UÊÃ  ‚◊ÿ ªÈé’Ê⁄ U ∑§Ë ™°§øÊß¸
ôÊÊÃ ∑§ËÁ¡∞ –  

A balloon is ascending with a velocity of 40 m/sec. A ball is dropped

from the balloon. The ball takes 10 sec to reach the ground. Find the

height of the balloon when the ball was dropped. 1

8. ‚◊ Èëøÿ A =  { 1, 2, 3, 4, 5, 6 } ‚  ‚◊ Èëøÿ B =  { 1, 2, 3 } ◊¥ ¬Á⁄U÷ÊÁ·Ã ‚ê’ãœ
R ∑§Ê  ∑ ˝§Á◊Ã ÿÈÇ◊Ê  ¥ ∑§ ‚◊ Èëøÿ ∑§ M§¬ ◊¥ Á‹Áπ∞ , ¡„UÊ° xRy ⇔ x = 2y –  R – 1  ∑§Ê
¬˝Ê¢Ã ÷Ë ôÊÊÃ ∑§ËÁ¡∞ –
Express the relation R as a set of ordered pairs, defined from the set
A  =  {  1, 2, 3, 4, 5, 6 } to the set  B  =  {  1, 2, 3 }  ,  where

xRy ⇔ x = 2y. Also find the domain of R – 1  2

9. ÿÁŒ  f ( x )  =  log e  
1 + x
1 – x    ÃÕÊ  g ( x )  =  

3x + x 3

1 + 3x 2
   Ã’ (  f o g ) ( x ) ∑§Ê

◊ÊŸ ôÊÊÃ ∑§ËÁ¡∞ –
If  f ( x ) =  log e  

1 + x
1 – x    and  g ( x )  =  

3x + x 3

1 + 3x 2
  , then find the value

of (  f o g ) ( x ). 2

10. ÿÁŒ ( x + iy ) 1/3  =  a + ib,  ¡„UÊ°  a, b, x, y ∈ R,  ÃÊ  Á‚h ∑§ËÁ¡∞ Á∑§
x
a  + 

y
b   =  4 ( ) a 2 – b 2    .

If  ( x + iy ) 1/3  =  a + ib,  where  a, b, x, y ∈ R,  then prove that
x
a  + 

y
b   =  4 ( ) a 2 – b 2    . 2

11. ÿÁŒ sin ( α + iβ )  =  x + iy, ÃÊ  Á‚h ∑§ËÁ¡∞ Á∑§
x 2

sin 2 α
   –  

y 2

cos 2 α
   =  1.

If  sin ( α + iβ )  =  x + iy,  then prove that
x 2

sin 2 α
   –  

y 2

cos 2 α
   =  1. 2
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12. Á’ãŒÈ 2 î   – ĵ   + 3k̂   ‚  „UÊ ∑§⁄U ¡ÊŸ  flÊ‹  ’‹ 3 î   + k̂   ∑§Ê Á’ãŒÈ  î   + 2 ĵ   – k̂  

∑§ ‚Ê¬ ˇÊ •ÊÉÊÍáÊ¸ ôÊÊÃ ∑§ËÁ¡∞ –
Find moment of the force  3 î   + k̂   passing through the point

2 î   – ĵ   + 3k̂   about the point î   + 2 ĵ   – k̂  . 2

13. Á’ãŒÈ•Ê  ¥ A ( 3, 4, – 7 )  •ÊÒ⁄U B ( 1, – 1, 6 )  ‚ ªÈ¡⁄UŸ  flÊ‹Ë ‚⁄U‹ ⁄ UπÊ ∑§Ê ‚ÁŒ‡Ê
‚◊Ë∑§⁄UáÊ ôÊÊÃ ∑§ËÁ¡∞ –
Find the vector equation of the straight line passing through the points

A ( 3, 4, – 7 ) and B ( 1, – 1, 6 ). 2

14. ∞∑§ ∑§áÊ ¬⁄U ∑§Êÿ¸⁄UÃ ÃËŸ ‚◊Ã‹Ëÿ ’‹ ∑§áÊ ∑§Ê  ‚ÊêÿÊflSÕÊ ◊¥ ⁄UπÃ  „Ò¥U – ¬˝Õ◊, ÁmÃËÿ ∞fl¢
ÁmÃËÿ, ÃÎÃËÿ ’‹Ê  ¥ ∑§ ◊äÿ ∑§Ê áÊ ∑ ˝§◊‡Ê— 120°  ÃÕÊ 150°  „Ò¥U, ÃÊ  ’‹Ê  ¥ ∑§ ¬Á⁄U◊ÊáÊÊ  ¥ ∑§
•ŸÈ¬ÊÃ ôÊÊÃ ∑§ËÁ¡∞ –
Three coplanar forces acting on a particle keep the particle in

equilibrium. The angles between first, second and second, third

forces are 120° and 150° respectively. Find the ratio of the

magnitudes of the forces. 2

15. N ¬˝Ê∑ Î§ÁÃ∑§ ‚¢ÅÿÊ•Ê  ¥ ∑§Ê ‚◊ Èëøÿ „ÒU – ÿÁŒ N × N ¬⁄U ∑§Ê ß¸ ‚ê’ãœ R ß‚ ¬˝∑§Ê⁄U ¬Á⁄U÷ÊÁ·Ã
„UÊ Á∑§ ( a, b ) R ( c, d ) ⇔ a + d = b + c  ¡„UÊ° a, b, c, d ∈ N, ÃÊ  Á‚h ∑§ËÁ¡∞
Á∑§ R ∞∑§ ÃÈÀÿÃÊ ‚ê’ãœ „ÒU –
N is the set of natural numbers. If a relation R be defined on N  × N

such that ( a, b ) R ( c, d ) ⇔ a + d = b + c, where a, b, c, d, ∈ N. Then

prove that R is an equivalence relation. 3

16. ÿÁŒ »§‹Ÿ f •ÊÒ⁄U g ŒÊ ∞‚ ∞∑ Ò§∑§Ë •Êë¿UÊŒŸ „Ò¥U Á∑§ g o f  ¬Á⁄U÷ÊÁ·Ã „UÊ , ÃÊ  Á‚h ∑§ËÁ¡∞
Á∑§ ( g o f ) – 1   =  f – 1  o g – 1 .

If  f and g are two bijections such that  g o f  is defined, then prove

that  ( g o f ) – 1   =  f – 1  o g – 1 . 3

17. Á‚h ∑§ËÁ¡∞ Á∑§ ŒÊ  ‚⁄U‹ ⁄ UπÊ∞ °, Á¡Ÿ∑§Ë ÁŒ∑§˜∑§Ê ÖÿÊ∞ ° ‚◊Ë∑§⁄UáÊÊ  ¥ al + bm + cn = 0 ÃÕÊ   

fmn + gnl + hlm = 0 ‚ ¬˝ÊåÃ „UÊ ÃË „Ò¥U,‚◊ÊãÃ⁄U „UÊ  ¥ªË ÿÁŒ af  + bg  + ch  =

0.

Prove that the two lines whose direction cosines are given by the

equations  al + bm + cn = 0  and   fmn + gnl + hlm = 0  are parallel, if

af   + bg  + ch   =  0. 3
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18. Á‚h ∑§ËÁ¡∞ Á∑§ Á’ãŒÈ A ( – 1, 4, – 3 ),  B ( 3, 2, – 5 ),  C ( – 3, 8, – 5 )  ÃÕÊ
D ( – 3,  2,  1 )  ‚◊Ã‹Ëÿ „Ò¥U –
Prove that the points  A ( – 1, 4, – 3 ), B ( 3, 2, – 5 ),  C ( – 3, 8, – 5 )

and  D ( – 3,  2,  1 ) are coplanar. 3

19. ∞∑§ ∑§áÊ ¬⁄U Á∑ ˝§ÿÊ‡ÊË‹ ŒÊ  ’‹ ( P + Q ) •ÊÒ⁄U ( P – Q ) ∞∑§ ŒÍ‚⁄U ‚ 2α ∑§Ê áÊ ’ŸÊÃ  „Ò¥U
•ÊÒ⁄U ©UŸ∑§Ê ¬Á⁄UáÊÊ◊Ë ©UŸ∑§ ◊äÿ ∑§Ê áÊ ∑§ •h¸∑§ ‚  θ ∑§Ê áÊ ’ŸÊÃÊ „ÒU – Á‚h ∑§ËÁ¡∞ Á∑§
P tan θ = Q tan α.

Two forces ( P + Q ) and ( P – Q ) act on a particle at an angle 2α with

each other and their resultant makes an angle θ with the bisector of

the angle between them. Prove that P tan θ = Q tan α. 3

20. u fl ª ‚  ÃÒ⁄UŸ  flÊ‹  √ÿÁQ§ ∑§Ê   v fl ª ‚  ’„UŸ  flÊ‹Ë ŸŒË ◊ ¥ œÊ⁄UÊ ∑§ ‹ê’flÃ˜ ŒÍ⁄UË ∑§Ê  ¬Ê⁄U
∑§⁄UŸ  ◊ ¥ t 1  ‚◊ÿ ‹ªÃÊ „ÒU – ÿÁŒ œÊ⁄UÊ ∑§Ë ÁŒ‡ÊÊ ◊¥ ©UÃŸË „UË ŒÍ⁄UË ∑§Ê  Ãÿ ∑§⁄UŸ  ◊¥ t 2  
‚◊ÿ ‹ªÃÊ „ÒU, ÃÊ Á‚h ∑§ËÁ¡∞ Á∑§
t 1  : t 2   =   u + v   :   u – v  .

A man swimming with speed u  takes time t 1  in crossing the river,

flowing with speed v, perpendicular to the stream. If he covers the
same distance in time  t 2   down the stream, then prove that

t 1  : t 2   =   u + v   :   u – v  . 3

21. ÿÁŒ  x = cos α + i sin α,  y = cos β + i sin β, z = cos γ + i sin γ  ÃÕÊ
x + y + z = xyz, ÃÊ  Á‚h ∑§ËÁ¡∞ Á∑§
cos ( α – β ) + cos ( β – γ ) + cos ( γ – α )  =  – 1.

•ÕflÊ
ÿÁŒ  x = cos θ + i sin θ,  ÃÊ  Á‚h ∑§ËÁ¡∞ Á∑§

x 2n – 1
x 2n + 1

   =  i tan n θ.

If  x = cos α + i sin α,  y = cos β + i sin β,  z = cos γ + i sin γ  and

x + y + z = xyz,  then prove that  

cos ( α – β ) + cos ( β – γ ) + cos ( γ – α )  =  – 1.

OR

If  x = cos θ + i sin θ,  then prove that  
x 2n – 1
x 2n + 1

   =  i tan n θ. 5
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22. ◊ Í‹ Á’ãŒÈ ‚  Ÿ„UË¥ ªÈ¡⁄UŸ  flÊ‹  ©UŸ ŒÊ  ‚◊Ã‹Ê  ¥ ∑§ ‚◊Ë∑§⁄UáÊ ôÊÊÃ ∑§ËÁ¡∞ ¡Ê  Á’ãŒÈ•Ê  ¥
( 0, 4, – 3 )  ÃÕÊ ( 6,  – 4,  3 ) ‚  ªÈ¡⁄UÃ  „Ò¥U ÃÕÊ Á¡Ÿ∑§ mÊ⁄UÊ •ˇÊÊ  ¥ ¬⁄U ∑§Ê≈U ª∞
•ãÃ—πá«UÊ  ¥ ∑§Ê ÿÊ ª»§‹ ‡ÊÍ˜ãÿ „ÒU –
Find the equations of two planes passing through the points
( 0, 4, – 3 ) and ( 6,  – 4,  3 ) and not passing through the origin, the
sum of whose intercepts on the axes is zero. 5

23. ÃËŸ ‚◊ÁŒ‡Ê ‚◊ÊãÃ⁄U ’‹ P, Q ∞fl¢ R ∞∑§ ÁòÊ÷È¡ ABC ∑§ ‡ÊË·Ê  Z ¬⁄U Á∑ ˝§ÿÊ‡ÊË‹ „Ò¥U – Á‚h
∑§ËÁ¡∞ Á∑§ ©UŸ∑§Ê ¬Á⁄UáÊÊ◊Ë ÁòÊ÷È¡ ∑§ ¬Á⁄U∑§ãº˝ ‚  ªÈ¡⁄UÃÊ „ÒU, ÿÁŒ

P
sin 2A   =  

Q
sin 2B   =  

R
sin 2C  .

•ÕflÊ
∞∑§ flª¸ ABCD  ∑§Ë ÷È¡Ê•Ê  ¥ AB, BC, CD  •ÊÒ⁄U DA ∑§ •ŸÈÁŒ‡Ê ∑ ˝§◊‡Ê— P, 3P, 2P
ÃÕÊ 5P ’‹ ‹ª  „Ò¥U – ßŸ∑§ ¬Á⁄UáÊÊ◊Ë ∑§Ê ¬Á⁄U◊ÊáÊ ÃÕÊ ÁŒ‡ÊÊ ôÊÊÃ ∑§ËÁ¡∞ ÃÕÊ Á‚h ∑§ËÁ¡∞
Á∑§ ÿ„U ’… ∏UË „ÈUß¸ AD ∑§Ê  E ¬⁄U Á◊‹ÃÊ „ÒU, ¡„UÊ° AE : DE = 5 : 4.
Three like parallel forces P, Q and R act at vertices of the triangle
ABC. Prove that the resultant passes through the circumcentre of the
triangle if

P
sin 2A   =  

Q
sin 2B   =  

R
sin 2C  .

OR
Forces P, 3P, 2P and 5P act along the sides AB, BC, CD and DA of a
square ABCD. Find the magnitude and direction of the resultant and
prove that it meets AD produced at point E such that AE : DE = 5 : 4.

5
24. ∞∑§ ™§äflÊ¸œ⁄U ◊ËŸÊ⁄U ∑§Ë øÊ ≈UË ∞fl¢ ¬ÊŒ ‚  ∑ ˝§◊‡Ê— α ÃÕÊ β ©UÛÊÃÊ¢‡Ê ¬⁄U ŒÊ  ªÊ Á‹ÿÊ° ø‹Êß¸

¡ÊÃË „Ò¥U •ÊÒ⁄U fl  Á∑§‚Ë flSÃÈ ¬⁄U ∞∑§ ‚ÊÕ ÃÕÊ ∞∑§ „UË Á’ãŒÈ ¬⁄U ¡Ê∑§⁄U ‹ªÃË „Ò¥U – ÿÁŒ ©U‚
flSÃÈ ∑§Ë ◊ËŸÊ⁄U ‚  ˇÊÒÁÃ¡ ŒÍ⁄UË a  „ÒU, ÃÊ  Á‚h ∑§ËÁ¡∞ Á∑§ ◊ËŸÊ⁄U ∑§Ë ™°§øÊß¸
a ( tan β – tan α ) „ÒU –

•ÕflÊ
∞∑§ ∑§áÊ u fl ª ‚  »  ¥§∑§Ê ¡ÊÃÊ „ÒU – ÿÁŒ ˇÊÒÁÃ¡ œ⁄UÊÃ‹ ¬⁄U ß‚∑§Ê ¬⁄UÊ‚ ¬˝ÊåÃ ∑§Ë ªß¸ ◊„UûÊ◊
™°§øÊß¸ ∑§Ê ŒÈªÈŸÊ „ÒU, ÃÊ  Á‚h ∑§ËÁ¡∞ Á∑§ ß‚∑§Ê ¬⁄UÊ‚ 4u 2

5g    „UÊ ªÊ –
Two bullets are fired from the top and bottom of a tower at elevations
α and β respectively. They strike a body simultaneously and at the
same point. If a be the horizontal distance of the body from the tower,
prove that the height of the tower is  a ( tan β – tan α ).

OR
A particle is projected with a velocity u. If its horizontal range is
double of the greatest height attained by the particle, prove that the

range is 
4u 2
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