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GENERAL INSTRUCTIONS FOR EXAMINEES :
1. Sheneff FeEuem 9 g3 99 W AWie Aara: fag |
Candidate must write first his / her Roll No. on the question
paper compulsorily.
2. T U3 & fe<t 9 iUt ®UR H fRet gwR &1 qfe / TR/ fatienyma
M W fe=t 9 % I w7 W A |
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. QW Y & Afer | U9 wHI% 21, 23T 24 H TR foawed © |
All questions are compulsory. Question Nos. 21, 23 and 24 have
internal choice.
4. Y HEE 27 7 TF Aq TS T E |
Question Nos. 2 to 7 are Very Short Answer type.
5. Y U ol SR & TS IW-YRew | & ferd |
Write the answer of each question in answer-book only.
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6. 59 7% % T ¥ Afus TAM 3iF arel WM €, 37 9 91 A ' T Wiy
Haq ford |
For questions having more than one part carrying similar marks,
the answers of those parts are to be written together in
continuity.

7. 3 SW-YRE & TR &% S AR fafew | afe #E w *E wen @, @
SW-YRegert & Afm gl W A R 3= fat @Rl 9 Fed 39 W
‘o wE fem §

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. U wHi® 1% IR 9 (i, ii, ili T iv )T | T&H 9F o ST 6 IR

fasey (&, @, TUF T) § | &t fashed &1 SR SW-Yraasht |
TR arfaret e fod -
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 :

U9 shHih et ST hT HATAT
. Correct letter of the
Question No. Answeit
1. (i)
1. (ii)
1. (iii)
1. (iv)
1. @ fog P (1,2 3) 9 xy 9 W @& PM el T | FH=&9G M 6
IEECUET
(%) (1.2,3) (@) (0,2,3)
M (1,0,3) (TN (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)
© (1,0, 3) D) (1,2, 0). 5
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() ¥9dA x=0 HIfag(3,4,6) AT
(%) 3 (@) 4
(M 6 (7) 461 .
Distance of the plane x = O from the point ( 3, 4, 6 ) is
A 3 B) 4
C 6 D) 61 . 7
(iii) T U GRIE 1 g H/A § SHeaier foon § S HT S Tl S € |
01 GRI T 1 TG HEwH oIS §
() T = (@) % e
() g ¥R (F) 2gHRX |
A particle is projected vertically upwards with initial velocity
g m/sec. The maximum height attained by the particle is
® % m ® % m
© gm (D) 29 m. z
(iv) 500 UM EHHM o Teh {08 W Teh ol oTH T 3 Hi/H 2 1 ©_0 3cqe
gl 1 €, 9 T Al 5 ©
(%) 1N (@) 15N
(M 2N () 3 N.
A force acting on a body of mass 500 gms, produces an
acceleration of 3 m/sec ? . Then the impressed force is
A 1IN B) 15N
© 2N (D) 3N. 7
2. Tag&INTTH 2 cos™! x=cos™!(2x2-1)
Prove that 2 cos~! x =cos~!(2x%2-1) . 1
3. fogs P(1,5,0) M Q (2, 3,2 ) Haw arct W@ &1 fwmea 9
ST |
Find the direction cosines of the line joining the points P (1, 5, 0 )
and Q (2, 3, 2). 1

4. T95 (a, b, c) ¥ oA ATl AT 2-3787 & FHR LG HT THHO (G BT |

Find the equation of a line passing through the point ( a, b, ¢ ) and
parallel to z-axis. 1
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5. fodl off gefta semfoa o fag ®INTf® a + a = a.
In any Boolean algebra, prove that a + a = a. 1

6. Wi i —2] +k qwM 27 + ] -3k F ohEdq THE W TG BT |
Find unit vector perpendicular to the vectors i - 2} +k and
21 +j —3k. 1
7. THTEN 40T /T F I A FW & 3R 9¢ W T | 399 F TH g o1 fwen
S 17 oXde 9k UgeH | 10 ¥ ot § | i R 9ue e i S
EISEETIE 1
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. WI=d A=1{1,2,3,4,5 6}99=d B = {1, 2,3} aRwfoa w=ry
R shHd I & 99==0a & &9 | faf@y , sel xRy < x =2y | R-! &I
Wid o Jq IS |
Express the relation R as a set of ordered pairs, defined from the set
A = {1,2,3,4,5,6}t0theset B = {1,2,3}, where

xRy < x = 2y. Also find the domain of R ~! 2
I 3x +x3
9. Wﬁf(x):logemﬁm g(x):mﬁﬁl(fog)(x)ﬁm
'J:I'FTE'IT‘TEF;VHQ |
1+ x 3x + x 3 !
If f(x)= log, - and g (x) T+ 32 , then find the value
of( fog)(x). 2

10. 3 (x+iy)/3 = a +ib, W& a b, x, y ER, q fag Hifey &

X y
E +E = 4(a2—b2)

If (x+iy)!'3 = a +ib, where a, b, x, y €R, then prove that
X y

a +E = 4(a2—b2) . 2
11. I sin(a+ip) = x + iy, d@ 95 HifQ fw
2 2
X Yy _ 1
sin 2 o cos ? a ’
If sin(a+ifp) = x+ iy, then prove that
%2 y 2 . )
sin2a cos?a
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12. g 2i -] +3k V€ SM O oA 37 +k Hfog | +2] -k
o Hu& O [ HIS |
Find moment of the force 31 + k passing through the point
21 —} + 3k aboutthepoint? +2} “k . 2

13. fageli A(3,4,-7) IR B (1, -1, 6) ¥ oA dlclt T &1 H Gfg
FHHTOT 1 HISY |
Find the vector equation of the straight line passing through the points
A(3,4,-7)and B (1,-1,6). 2

14. TH H | HEG dF THICTT ST H0T bl Gremaeed o Wd € | 9oW, fgd @
g, gt acil & TEA D0 HEM: 120° A 150° T, °q 9@ & qREwn F
U Fd RIS |

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 UThiaeh GE&Asl o §=ad ¢ | A N x NTR &g G4 R 39 YR IRHMIE
AfF (e, b)R(c,d)ea+d=b +c V&l a b, ¢ deE N, fag #ifsw
fF RTF Joad Ty © |
N is the set of natural numbers. If a relation R be defined on N x N
such that (a, b)R(c,d) < a+d =b +c, where a, b, ¢, d, € N. Then

prove that R is an equivalence relation. 3

16. I ®eH f3IR g TH Theh! A=BIEA ¢ o g o f R &1, o fog wifv
T (gof) ! = f 1log!.
If fand g are two bijections such that g o f is defined, then prove
that (gof)~! =f"!tog~!. 3
17. fog #ifsT & < o W@, st forsesad gfieton al + bm + cn = 0 T

fmn + gnl + him = 0§ W< gt &, 991 B afevfaf + Vbg + Vch =
0.

Prove that the two lines whose direction cosines are given by the
equations al + bm +cn =0 and fmn + gnl + hlm = O are parallel, if

‘\/a‘ +‘\/bg +'\/ch = 0. 3
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18. Tag =it frfag A(-1,4,-3), B(3,2,-5), C(-3,8,-5) aAq
D(-3, 2 1) FHdAF T |
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. GHRITRFARTA I TA (P+ Q)R (P-Q ) TH TR I 2aF0 AW &

AR 3T IROTHY ST T I & TgH T ORIV o9 & | fag wmifsuw fw
P tan 6 = Q tan a.

Two forces (P + Q ) and ( P - Q ) act on a particle at an angle 2o with
each other and their resultant makes an angle 6 with the bisector of
the angle between them. Prove that P tan 6 = Q tan a. 3

20. udT H O I AfG &I 0 A G T Al TG H HR ok e g8 @l IR
FAH ¢ T A R | AR O H o W oSAH S gl W A wA H ¢,

T oI ®, @ fag i fe
t,:ty, =Vu+v :Vu-vo

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

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

t1:t2=‘\/u+v cNu-v . 3

21. I x =cos a +isin a, y=cosfP+isinp,z=cosy+isiny dadl

x+y+z=xyz,?ﬁm3|ﬁﬁ'qﬁ

cos(a—-pP)+cos(Pp-y)+cos(y—a) = —1.
AT
gfe x = cos 0 + i sin 0, A fag =ifaT f&
x2n_1
W = i tan n 6.

If x=cosa+isina, y=cospPp+isinf, z=cosy+isiny and
X +Y + 2z =xyz, then prove that
cos(a—-pP)+cos(Pp-y)+cos(y—-a) = —1.

OR

If x=cos 0 +isin 6, then prove that
x2n_1
x4 1
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22. Td fag & &7 oA a1at 39 T FHAC b THIRIO FA HiteQ it fogai
(0,4,-3) T (6, —4, 3)F ToRd & do1 f% R 27af W H1E M
3T GUEl T AMHA LA T |
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. o HAfCY ¥R 99 P, QU R U&h 5 ABC & ¥imf W fpamia € | fag
ifere T Sept afomedt e & aftehs | eRan §, afe

P _ Q _ R
sin 2A = sin 2B ~ sin 2C
37T

T 9 ABCD i ¥slei AB, BC, CD 3R DA & 3T %HW: P, 3P, 2P
A 5P T § | Tk AN 1 R qen fown g wifse qen fag wifse
o =g 9¢t g AD ! E ™R faeral ], S&T AE : DE = 5 : 4.
Three like parallel forces P, @ and R act at vertices of the triangle
ABC. Prove that the resultant passes through the circumcentre of the
triangle if
P B Q R
sin2A = sin 2B = 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. TH HAER HHAR &I =6 T 9€  FAM: o T oA W & Mieam =Faims
St € R 9 fordl o T U WY qe U g forg W SR @t € 1 Afe 3w

e B HAR Y AR g0 a B, 9 fas HI o HER ) S

a(tanB—tanoc)%l

SR

T ®U o AT Y Hepl 91 § | Afe A eae W SR W W Hi TS HE I
. e 2
TS 1 A §, O fag wifse 6 sge W 45ug I |
Two bullets are fired from the top and bottom of a tower at elevations
a and f 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  — tan a ).

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

u 2
i 5

range is 5g
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