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TFJm-aem-sjr 
( MATHEMATICS - First Paper ) 

*maTm-m: 
GENERAL INSTRUCTIONS FOR EXAMINEES : 

1. ~ w ~ ~ ~ & m ~ m m k ~ : f d  I 

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

2. n m ~ ~ ~ ~ m m 3 m m * $ 2 / m T / ~ ~ o m r  

z W r n f $ = f t m ~ t i ~ m ? + f  I 

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. ~ p i i . s m ; r d  ~3 I R T ~  21 ,23q  2 4 3  mrn* I 
All questions are compulsory. Question Nos. 21. 23 and 24 have 
internal choice. 

4. t i w h 2 4  7 m J m ~ - s m ; r $  I 

Question Nos. 2  to 7  are Very Short Answer type. 

5. ~ m m ; r ~ ~ m - ~ + f ~ f d  I 

Write the answer of each question in answer-book only. 
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6. m m ~ w + f t 3 ~ f m T m T ; I ~ m o T m % , m u ~ o T l ? i m f i l ~ ~ ~  
mqm I 
For questions having more than one part carrying similar marks, 
the answers of those parts are to be written together in 
c0ntinui.t~. 

7. r n m - ~ * @ i * M Z i k ~  1Vf t*mdrn~ ,73  
~ - g f . ~ i m ; r m ~ ~ r n ~ s t i ~ m a r n ~ m ; i f i t ~ ~  
' I 
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. J m ; r X 4 b  l & i m W I  ( i , i i , i i i ? lq  i v ) ?  I ~ W I & ' f i & ' T R  
m ( ~ , ~ , ~ p b ~ ) % l ~ f a m ~ r n m m - ~ ~  
r - ~ ~ w :  
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 : 

1. (ii) 

1. (iii) 

1. (iv) 1 
1. (i) ~ ( 2 ,  1 , s )  W T Q ( - ~ , - ~ ,  1 )  & ' ~ w ~ + ~ & ? ~ ? E T I  

P ~ & F w q r n 3 7 r ; r 8  

amwlki 
Question No. 

(7) 3 x + y + z = 5  
(9) (2+(-4))(x+1)+(1+(-2))(~~+;)+(3+1)(~-2)=0 

The equation of the plane passing through the mid-point of 
P ( 2, 1, 3 ) and Q ( - 4, - 2, 1 ) and perpendicular to the line PQ 
is 

~ 3 i ~ i . ? m r n ~  
Correct letter of the 

Answer 

(A) 1 2 x + 6 y + 4 2 + 7 = 0  

(B) 3 ( ~ + 1 ) + ( ~ + $ ) + ( ~ - 2 ) = 0  

(C) 3 x +  y + z = 5  
(D) (2+(-4))(x+1)+(1+(-2))(~~+~)+(3+1)(~-2)=0 

1 - 
2 
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7 (a) 3 x  + 4y + 52 = -- 
543 

3 4 5 7 

(ST) iEx+iEy+57$2 z =  - 
5.\@ 

5 6  5<2 7 
5 * x + T y + T 2  =5\12. (9) 3 

The normal form of the equation of a plane 3x  + 4y + 52 = 7 is 
3 4 5 

(A) 7 x + - y + - z = 1  7 7 

7 
(B) 3 x  + 4y + 52 = - 

543 
3 4 5 7 

(C) - 
5 * X + 5 7 $ 2 Y + s z  

z =  - 
5<2 

5* 5* 5* 
x + -  

7 
y + 5 z  =- 1 

(Dl 3 - 4 543 ' 2 

(iig m k 3 d m ~ ~ m ~ h  5 0 r i t m a e n  WFF@I 

4 0 * m 2 $  I W W  4 d T W m h ? !  
(37) 110~* ( )  210** 
( T )  - l l0*dWG (9) &3@33 I 
The initial velocity of a particle moving in a straight line is 
50 m/sec and the uniform acceleration is 40 m/sec '. The 
velocity of the particle after 4 sec is 
(A) 110 m/sec (B) 210 m/sec 
(C) - 110 m/sec (Dl none of these. 1 - 

2 

1 
The force needed to create an acceleration of 2 m/sec in a 
body of 20 kg is 
(A) 20 newton 
(C) 40 newton 

(B) 980 newton 
(D) 10 newton. 1 

5 

Provethat s e c 2 ( t a n - ' 2 ) + c o s e c 2 ( c o t - ' 3 )  = 15. 1 
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4 

s f t w h ~ 3 ~ c ? i & m m :  a , p a w y & w d % , A  
cos 2a + cos 2p + cos 2ym fiT rn m I 
If a straight line makes angles a ,  p and y respectively with the 
coordinate axes, then find the value of cos 2a  + cos 2P + cos 2y. 1 

( - 1 , 3 , 5 )  ~ ~ ~ 3 f l m h T r ~ m d ~ 3 ? ~  
x - y + 2 z = 5 ,  3 x + y + z = 6 & & $  I 
Find the equation of the straight line passing through the point 
( - 1 , 3 , 5 ) a n d p a r a l l e l t o t h e l i n e x - y + 2 z = 5 ,  3 x + y + z = 6 .  1 
* 3 ~ @ ~ 1 3 f ~ ~ * , T R q . p = r . p ,  q . p ' = r . p 1 3  q = r .  
In Boolean algebra, prove that if q . p = r . p, q . p ' = r . p ' then 
q = r. 1 
T R ~ ~ m T r ~ * ~ m ~ , d i t ~ = T ~ r n *  I 
If the difference of two unit vectors is also a unit vector, then find the 
angle between them. 1 
~ - ~ m n ~ T f ~ W J l ~ T f ? i ~  l l d ' M - ; f  7207?4?& 1 5 3  
$ E P Z ~ 9 6 0 ? ? 6 t @ ; i t a 4 %  I I Y I ~ ~ % % * ~ ~ K ' J T $ ~ ~ ~  I 
A particle, moving with a uniform acceleration describes a distance of 
720 cm in 1 l th  sec and a distance of 960 cm in 15th sec. Find the 
initial velocity and acceleration of the particle. 1 
q=n A = { X : X S  i o , x E  N }  3ww=m ~ ~ f l m ~ f t ~ f $ i 9 T m  
$ ~ $ ; X R L J ~ X + ~ ~ =  1 0 ~ ~ - - ' ~ ~ ~ & ~ & R ' h 9 ~  
m ? i ~ R - ' ~ ~ @ 3 F ? i ~  I 
A relation R in a set A = { x : x 5 10, x E N } is defined as 
xRy tl x + 2y = 10, then express R ' in the form of a set of ordered 
pairs and also find the range of R- '. 2 

x +  3 
~ : R + R ,  f ( x ) = 2 ~ - 3 a e ~ ~ g : ~ + ~ . g ( x ) = -  2 * 

-dm 
*f% f ~ ~ = ~ o f = r , .  

x + 3  
If f : R + R ,  f ( x ) = 2 x - 3 a n d g : R + R , g ( x ) = -  , then 

provethat f o g = g o f = I R .  2 . . 
c +  i 

a + i b =  --- c - i  ' Fr6 c w ~ ~ ~ ,  drn*f% - 
b - 2c 

(i) a 2 + b 2 = 1  (ij) - - -- 
a c 2 - 1 '  c +  i 

I f a + i b =  - c -  i 
, where c is a real number, then prove that 

(i) a 2 + b 2 = 1  
b - 2c 

[ii) - - - . 
a c 2 - I  

2 

sft t a n ( O + i @ ) = c o s a + i s i n a $ , d r n * k  
nn n 

O = - +  n s N .  2 4 
n n  n  

If t a n ( O + i @ ) = c o s a + i s i n a ,  thenprovethat 0 = - + - .   EN. 2 42 



- 6 ? + 2 3 + 3 f ; d k  3 ? - 6 ? - 2 f : M % ~ F T $ d ? ? T T t I d I % y  
a p n H i f i ; t ~ M % ~ w h P i t m W  I 

A 
Find unit vector perpendicular to the vectors 6: + 23  + 3 k  and 
3: - 63 - 22 . Also find the angle between both the given vectors. 2 

+ --f + + 2  
% % I W f h P I  I r - Q 1 2 +  1 r - b I = 7 2 % , +  
2 = ? + 3 3 - 3 t ~ e ~ l Z ' = 2 ? + 4 3 + 2 L + , 7 h i t % ~ $ ~ &  

m3Tam I 
+ + 2  + + 2  Equation of the sphere is I r - a I + 1 r - b I = 72, where 

A A A --f A A A 
a = i + 33' - 3k and b = 2  i + 43' + 2k. Find radius and coordinates of 

the centre of the sphere. 2  

v i m m E v m h ? m w r ~ ~ $  1-4- 3 .5 ,  73iTrm;59m?f27h 

% $ & i ~ f B ; 7 4 7 $ 3 i 9 ~ 7 $ P J l  60°, cos-I ( -g )  TW cos-I  (-g) 
$ 1 

Three forces acting on a particle are in equilibrium. If these forces are 

proportional to 3, 5, 7; then show that angles between them are 60°, 

cos-I (-g) and cos-I - 2 .  2 
~ ~ F k S 4 l s - i f ~ ~  N X N T ~ $ W -  ~ 3 f ( m ~ ~ R v h  
3% (a ,  b ) ~ ( c , d ) a a d = b c V ( a ,  b ) . ( c , d ) ~  N x N , ? ? l k *  
% R W ~ - %  I 
N is the set of natural numbers. If a relation R is defined on N x  N  as  
( a , b ) R ( c , d ] a a d = b c V ( a b ) , ( c , d ) ~  N x N ,  thenprovethatR 
is an equivalence relation. 3  

f a W g t t ; i f  R + R T $ ~ w ~ ~ - $  &43 ~ ( x ) = ~ x + ~ T ~ I T  
g o f ( x ) = 2 x - l , d ~ ; ~ ~ ~ ( x ) r n *  I 
If f  and g  are functions both defined on R  --t R  and if f ( x ) = 3x + 4 
a n d g o  f ( x ) = 2 x -  1, thenfindthefunctiong(x).  3 
7 T R T w ~ ~ ~ T  u l + u r n + w n = O T W a 1 2 + b m 2 + c n 2 = 0  

u 2  u 2  w 2  mit*$ ~mdI%yf%i*~wm%,Ta y+7+--  
C 

- 0. 

Direction cosines of straight lines are given by ul + urn + wn = 0  and 
a1 + bm + cn = 0. Prove that if the lines are ~arallel  then 
u 2  u 2  w 2  + - + - -  a b c  - 0. 

For anv vector a prove that 
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cos a = 2 cos p. 
The resultant of two equal forces acting on a particle, when they are 
inclined a t  an angle 2a is double their resultant when inclined at  an  
angle 2P. Then prove that cos a  = 2 cos P.  3 

20. i td?f uav v&t;qe;q+Te$ I *  u d h  u d f h m W m x ~ ~ i t d  
a e n m ~ h t T I ~ h % m m e l  a + T m $ , m k m %  

a  u - v  tan-- = -- 0 
2 u + v  t a n 5  . 

The angle between two velocities of magnitude u and v is 0 .  If the 
lines of actions of u and u are interchanged, and the new resultant - 

velocity makes an angle a  with the first resultant velocity, then prove 
a U - u  that tan 2 = - 

8 
tan - 

U f U  2 ' 3 

21. c o s a + 2 ~ 0 s ~ + 3 c o s y = O = s i n a + 2 s i n ~ + 3 s i n y , ~ f % G  
mf& 
(i) cos 3a + 8 cos 3p + 27 cos 3y = 18 cos ( cc + p + y ) 
(ii) s i n 3 a + 8 s i n 3 p + 2 7 s i n 3 y = 1 8 s i n ( a + p + y ) .  

a m  

If cos a + 2 cos p + 3 cos y = 0 = sin a + 2 sin p + 3 sin y, then 
prove that 
(i) cos 3a + 8 cos 3p + 27 cos 3y = 18 cos ( a  + p + y ) 
(ii) sin 3a + 8 sin 3P + 27 sin 3y = 18 sin ( a  + P + y ). 5 

OR 

If x ,  = cos (3 .;) + i ,in ($1. then prove that 

x , . x 2 . x  ,... - = -1. 5 

22. v+iqmm3f+x@ 3pmrn?aenf%ha$i t '  A, ~ a v  
c m m $ 1 ~ m i % f 3 ~  A B C * ~ X T I ~ + ~ ~ ~  

x-2 + y - 2  + z-2 =p-2. 
A variable plane is at  a constant distance 3p from the origin and 
intersects the coordinate axes at  A, B and C. Show that the locus of 
the centroid of the triangle ABC is 

x - 2  + y - 2  + Z - 2  = p - 2 .  5 



23. ?fh TFl P, QaTI ~ f & F f i  ftv ABC* ~4 BC, CAaelT AB& 27$?37 
f%T?fkit 14ft.$33TTf@Tdfjlw A B C $ J T ; ~ ~ : ~ ~ T I T ~ $ F $ $ * ~  
m*f$; 

P - - 9 - - R  
cos B  - cos C  cos C  - cos A cos A  - cos B ' 

WaaT 
f%w ABC* $JTl* A B ,  B C T V  CA% m: T h  

P, 2 p a w  3pf%T?fki% I $ ? % M w f i l a v f + x r m ~ &  
ai:@~3Rlme~f%31k B C ~ & ?  I 
Three forces P, Q and R  act along the sides BC, C A  and A B  of a 
triangle ABC. If their resultant passes through the incentre and the 
circumcentre of the triangle ABC. then prove that - 

P  - - 9 - - R  
cos B - cos C  cos C  - cos A  cos A  - cos B  

OR 
Three forces P, 2P and 3 P  act along the sides A B ,  BC and C A  of an 
equilateral triangle ABC. Find the magnitude and direction of their 
resultant and also find the point in which its line of action meets the 
side BC. 5 

2 4 .  d ? W ~ l h i f ; l & h ~ R a e l ~ ~ % h $ , ~ ~ ~ f $ ; d  

m 
wz??I*3%m: 30°aen 6 0 ° $ M m a 4 f % i * m f $ , ~ & i  
a i l T i m 3 q m m m m f %  
(i) %?FI WFI $I 
(ii) mm%$wz?3  I 
If R  be the horizontal range and h be the greatest height of a 
projectile, show that the maximum horizontal range for the same - 

R L  
velocity of projection is 2 h  + . Also prove that the velocity of 

projection is 1, ( 2  [ h  + $1,. 
OR' 

Two balls are projected from the same point a t  angles of 30" and 60". 
Find the ratio of their velocities of projection when 
(i) the horizontal ranges are equal 
(ii) the maximum heights attained are equal. 5 
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