ATHTR Roll No.

Sl.No. :

No. of Questions - 30 SS-15-MATHEMATICS

No. of Printed Pages - 11

I wreaaeE gder, 2016
SENIOR SECONDARY EXAMINATION, 2016
ioTa
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uitgnfeiai & fore s fdw
GENERAL INSTRUCTIONS TO THE EXAMINEES :
1) uftendi Sa99s H99 T 99 9T ATHIER A e |

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

2) wft uws w3 wfEm € )
All the questions are compulsory.
3) e 9y w1 IW A Iw-giee § §@ e |
Write the answer to each question in the given answer-book only.
4) fom w4 s woe §, 373 wvft & s ow e e
For questions having more than one part the answers to those parts are to

be written together in continuity.
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5) wwm A S g s wovm F fd ven & 3z / s / fEnaem @ wm =
wTeT & WA w1 # wd w|

If there 1s any error / difference / contradiction in Hindi & English versions
of the question paper, the question of Hindi version should be treated

valid.
6) W v HEa & U U9
k| 1 -10 1
T 11 -25 3
| 26 - 30 5
Section Q. Nos.  Marks per question
A 1-10 1
B 11 - 25 3
C 26 - 30 5

7) wea m@Em 11, 12, 15, 17, 29 it 30 °§ v fweg #) 33 vt 9 @ sos
v # fawee w2

There are internal choices in Q. Nos. 11, 12, 15, 17, 29 and 30. You have
to attempt only one of the alternatives in these questions,

8) Uy " 23 w1 FRETtaE UTE U9 9 &9

Draw the graph of Q. No. 23 on the graph paper.
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1)

2)

4)

5)

-

TvE - 3
SECTION - A

afz mn“hcm";:%ﬂh X 1 WA WA Fif|

Find x, if tan"3+cm"x=g.

s U ImeTEEA:[au]!ﬁmﬁrﬁm,ﬁu&amau=i—5j+2j|;mﬁ:&wﬂil

Construct a 2x2 matrix A=[a |, whose elements are given by a = |-5i+2j |.

afz (v -3 [?]:u ?, M xw wm m Frf

If [x =3 [2;}:1}, then find the value of x.

lan x
colx

v difre [—dv,

Find [

tan x
dx
cot x

d. i
HAHA THTET0 ;é——i—=ﬂ w1 TATY® A A dhifau|

Find the general solution of the differential equation
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6)

7)

8)

9)

afg G=2i-j+s5k 9 p=4j-2j+ 4k WUER R TF G| b, A L WA Fw Hifem)

If G=2/-7+5k and 5 =47 -2)+ Ak such that G| b, find the value of A

X
7

5 frm wrares 7w Aif)

Find the direction cosine of the line ~=%+==,

o REASA 7o~ k) =5 W72 4 j-k)=7 & dra w ww gm Hifao)

Find the angle between planes 7.(/- j+£)=5 and 7.(27+ j-k)=17-

ot sl & srenta g 7@ @ I gt F A9iE0) 20428, x20. y20

Show the region of feasible solution under the following constraints
2x+y28, x20, y20 in answer book.

10) afz A it B vads wzam § asn P(A)= 0.2 3t P(B)= 0.5 7@ P(AuB) 1 ¥ #MA

#1fau|

If A and B are independent events with P(A)= (1.2 and P(B}= 0.5, then find the
value of P(AULB).
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11) faz Fifeu f& awafas demed & 5993 R 9 R={(a.b): a 2 b) 7m0 gftwiem 559 R
THaa 7o W ¢ fohg mmfum 7E 2

HeET

fix)=2x+ 3 M W@ @A R — R W foram i) fag $ifo fs fsgeraofia #)
= ufaem wem ot i)

Prove that the relation R in set of real numbers R defined as R={(a.b):a2b] is
reflexive and transitive but not symmetric.

OR

Consider f:R— R given by f(x) = 2x + 3. Show that f is invertible. Finu aisu
the inverse of function f.

o o (1 1)
e

wHreRToT 2tan”' (sin x )= tan™'(2sec x), 0< x{% W FE S|

=1 2 -1 1 _l T i
Prove that tan (q]—uan [I]_zsm [5]
OR

Solve 2tan™" (sinx)=tan"'(2secx), 0<x< -"'/2 .
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13)

14)

15)

2 -4 =22

wregE A=|=1 4 3 | ve wwfia smegg A ves frew wafim segy & avrem &
1 =3 2
wu o saea Hifan)
2 -4 =2
Express the matrix A={-1 4 3| as the sum of a symmetric and a skew
1 =3 2

symmetric matrix.

K &1 5 s drfare mifes waw wem u%ﬂﬁmﬁr

Kcosx o
f{x]: ,—1] .l#A

5 :.t=f/1

Find the value of K so that the function is continuous at the point x =7/

Kcosx :.1'#‘/
flx)={ A=2x 2

5 :x=f/2

simre wma difae fed f () = O = 6045 ® wEWm e
a) Frim adae 2
b) frim gremT R

HuET

aw f ey a1 g (1, 1) w et e e i
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Find the intervals in which the function f given by f(x) = x* = 6x+5 is
a) Sinctly increasing
b) Strictly decreasing

OR

Find the equation of the tangent to the curve 4 . }-5'-' =] at the point (1, 1).

16) v ga &1 ey wum w9 @ Scny/s #1717 7g o 71 W Fife fs gw W deew fea
=/ 7 17 ¢ 7 from 6cm #)

The radius of a aircle is increasing uniformly at the rate of Scm/sec. Find the rate
at which the area of the circle is increasing when the radius is 6em.

1
l?) mﬁ&q J'Lt-t“-‘:l%x] d:r,

wma shifao j]ﬂg{.t] + 1)y .

R
Fing [U=ABY g4

OR

Find Jlng{.r’+l)¢lt.

18) wm @fire [ ——

iy
ki +ﬁt+1

Find j

i +fu +2
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19)

20)

21)

22)

23)

WEFE V2 = 4x AW WA T@ y = x W UREE 99 W GAEE 7 Eiee| (I gt
g forz ==m30)

Find the area bounded by the parabola y* = 4x and the straight line y = x. (Draw
the figure in answer book)

HATEEA W ITG WA g0 v H faewiofm d@w @ dawe wm difae frmd gt %
e y=x+ L, y=2v+ lw@x=2%

(7 gfrae & fox =7mgm)

Using integration find the area of a triangular region whose sides have the
equations y=x+ 1, y=2x+ land x = 2.

(Draw the figure in answer book)

afy i b v EE RN T TER R G4b 4+ =0 W d-b+b .7 +7-d W WA A Fifw

If @b.7 are unit vectors such that G+ +7 =0, find the value of @ b+b.-7+¢-d.

wfaw 2d+b &1 G-20 § @ wrd®s & wWagq WEAE Qiew A HKifww wg

e

u=:+2ij b-:+;+k 4

Find a unit vector perpendicular to each of the vectors 2i+b and d-2b, where

-

=i+2]-k b=l+j+k.

wrerEta fafa a Feafafes thes gomm g & afiemiem & s © 7
T2va weA Z = 1000x + 600y
wmEE v+ v < 200
4x=-y <0
X = 20, xz0,vz0
By graphical method solve the following linear programming problem for
maximization.
Objective function Z = 1000x + 600y
Constraints x+y < 200
d4x-y<(
x> 20, xz0, vy20
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24) = dm A 3B fu §) d& AW 2 mre o 3 welt 1E § e de B A 3 ee o 4 wreh
% §| farch vm der o |/ e vw 7 Fraeh wf & o s ere @ B oge A e
wifarasmn B fos g iz & B # @ Frareht w47

Bag A contains 2 red and 3 black balls while another bag B contains 3 red and 4
black balls. One ball is drawn at random from one of the bag and it is found to
be red. Find the probability that it was drawn from bag B.

25) 30 weat % ve 4 W, forad 6w v @ 2 awat @ vw apen (wfesd) argeon fen
ufreeran # Freren s #) v awat @ dem W ofeean sz wm dfam)

From a lot of 30 bulbs which include 6 defectives, a sample of 2 bulbs are
drawn at random with replacement. Find the probability distribution of the number
of defective bulbs.

a b+c

26) fagdfmo b 0 cral=arbscria=byh=c)(c=a).

¢ ¢ a+b

at b+c
Prove that b c+al=(a+b+c)(a=b)(b=c)(c-a),

i u“l o+
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27) af& y=(sin™ x)* ¥ W ZrimE R
dy dvy

[I-,T’]d‘—':-.TI-2=ﬂ.

d*v  dy
If y=(sin™ x)*, then show that El—f}ﬁ—x-&—-2=ﬂ_

dx =1 um WA #ifau

28) J' xsinx

L 14cos” x

* xsinx

Evaluate |54,
'[ 14 cos® x

29) wawme AHETm 11;.—+y'-zf%=n =1 7@ &ifo)

Haa

dy
HrEE AT ‘Tﬂ'mtﬂhn‘ﬂn -
X

Solve the differential equation 2xy+ y* =2x* dﬁ = (.
r

OR

. ; ——
Solve the differential equation ==+ ycotx =2x+x cotx,

x=1 y=3 <1 x=2 y+l z+1
30) YEnail ——= === it —5=="—="7— & wa & 7w g 7™ Hifore

HuET
uf% v guaE & smmvra, b, o aﬁ!tﬂ'ﬁ‘mﬁqﬁ‘u‘ﬂpmﬁtﬂﬁ?
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-1 y=2 :z-1
Find the shortest distance between the lines ——="—-==— and

=2 y+l _ z+l
2 I 2’
OR

Prove that if a plane has the intercepts a, b, ¢ and 15 at a distance p units from the
origin, then prove that

&FEE
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