No. of Printed Pages : 8
Pre-Board Examination, 2015-16
Subject : Mathematics

Class : XII
Time : 3 Hrs.] M. M.:100

General Instructions :

(1)  All questions are compulsory.

(i) The question paper consists of 26 questions divided into three sections A, B and C. Section ‘A’
comprises of 6 questions of one mark each. Section ‘B’ comprises of 13 questions of four marks each.
Section ‘C’ comprises of 7 questions of six marks cach.

(i) All questions in Section ‘A’ are to b¢ answered in one word, one sentence or as per the exact requirement
otthe questioln.

(iv) There is no overall choice. However, an internal choice has been provided in 4 questions of four marks
each and 2 questions of six marks each. You have to attempt only one of the alternatives in all such
questions.

(v) Use ofcalculator is not permitted.
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SECTION A’

(|Us — ‘3p)

0 1 o
1. For what value ofx, the matrix | -1 3
.

x -3 0

1s skew Symmetric matrix ?

| 0 1 - o 2.
| x%ﬁmm%mwﬁl 0 3 | faom wafim 3
| Ly 30

— 2. IfIZlI = ,ZI =l21+l;l =1, then find the value Of,c;—g’,

H%IEI=I5/=I5+5[=I, @ |

&—5[ 1A F Fiferm

3. Write the €quation of a line perpendicular to . ( i+ } - 212) =5 and passing through point (1,0, 3).

fa (1, 0, 3 | 9 a1eft qe e ?.(?+}—2/€)

=5 wAm%@wm%ﬁm:

= —

4. If l;:, =3 and ll;, ?, for what angle between 4 and I;,I

a xgl =1?
~"
% faf =3 6ﬁ1i1§/=72, DR % 9 g B 3 farg laxd|=1 g
5. Write the integrating factor ofthe differentia) equation x gX =y-2x?
- ~ x
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SECTION ‘B’
(|vE — ‘1)
= xdx ‘7[2
7. Provethat: 01+cos2x:2\/§
: - OR
. 3 dx 2 2
Prove that : lm—§+log§
- = xdx _. z’
e : IO I+cos’x 242
~ e
fgg R o '—g—i-lo—%
TSI ) P ke 3 083 i
3x—-1
8. Evaluate : '[3_\__ Avi2
3x-1
M @ ‘[3x +4x+2 ’
. Xl -l‘—3r\ — (N

9. Evaluate: _[ (

dx
x +1)\/x +x +x ? 5
Hifw J. ] dx : ?\
= o (x2+1)\/x3{rx2+x [ 2
S o
10. Let a,b, ¢ be unit vectors suchthat a-b=a-¢ =0 and the angle between b and ¢ is -, prove that :
\ \ iy ‘NP \M B %> K[./‘\
- +2(5 ») Q C—T‘Q (Q =l fil Y}\ X C \, = v
\d =T X h ‘ l iy
\ |l

W&ZEWW%&W%EZ &c—OﬁﬂTbﬁIc%aﬁi’W %ﬁ‘ﬁiﬁm

ZzziZ(bxc)

11 If y = cot™! (\/ COSX)-taﬂwl (VCOSX), then prove that : sin y etan® (%)

. _ Z(E\KT} \ PT.O.
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OR

. - R
Solve the equation : sin™' (1~ x)—2sin" x = >

?If:‘q' y=cot™ («/cosx)ztan‘1 («/@), @ fog iy - sin_1'=tan2(§)

. 3Yar
Eﬁwﬁﬁﬁm : sin"(l—x)—?.sin“x=§

0 2y =z
J. Ifd=x y -z|andA'A=I, then find the value ofx. 1 and z,
_ X -y z
0 2y =z
gfc 4=|x y -z 8-‘?!?A'A=l,ﬁ}rx,yﬁmza€mm“ﬁﬁ1'{l
X -y z

13. Using properties of determinants, prove that :

\/ a b ax + by

b ¢ bxtey=(p —ac)(ax2 +2b_\jy+cy2)
ax+by bx+cy 0
IR 35 Torer e sy s forg T
a b ax+by
b c bx+cy =(b2 —ac)(atx2 +2bxy+cy2)

lax+by bx+cy 0

. d2 R
14. If x = a sec® 6,y = a tan® 0, then find the value of;,x—“; at §= %

OR
Find the value of ‘& for which the function defined as

ksin{g-(xﬂ)}, x<0

hr— - 2
‘ tan x —sin x
= ; _\3—, x>0
i - X
—




is continuous at x=0.

T dy o
e x=asec® 9, y=atan® 0, A 9-——2— W —(i—-”;- BT T/ FE HIHT
%

3rqar
k&1 | 9 swifeg, fsass fag we

ksin{g—(xﬂ)}, x<0

tan x —sin x
_ x>0
e

f(x)=

Lol

Loy
15. A trust fund has T 60000 that must be invested in two different types ofbonds. The first bond pays 3% interest

x=0TR gad gl

per year and the second bond pays 5% interest per year. Using matrix multiplication, determine how to divide

¥ 60000 among the two types of bonds, if the trust fund must obtain an annual total interest 0f< 2000.

fopelt =TIR E9 % 9 T 60000 1 1 T 91 fiy=-fam yeew < sfve] | Frafi s ¥ ) wem sivg W

39, anfefer au f5dTa |1Ts W 5% aftier sare s g &7 ATSYE U o T 510 9% feiRa wifee 6 R

60000 & 19 ! & ¥R & rvel § Faw s o e form v 912 foem svom 99 & R 5 At

=71 % 2000 @1 | (99eoy 3

2 2' @ ” é’ -
dy l8e0 &0 Q @b ld\{? g(f

16. If ¥ =y*, find ——. =
\ dx )

Coeo e Lo I
?ﬁ?xy—y" ‘Tﬁ%’ﬁﬁﬂl (o o D
. . ‘ .ox+2 y+l z-3
17. Find the points on the line 3 T, T, at a distance S units from the point £ 3, 3).
; ‘ _ K Lﬁ ,'f7
forg P(1, 3, 3) & 5 7ot8 = g8 W e ”2 Syl _zo3 o

5 5 farg Fra wifaw)

18/A personbuys a lottery ticket in 50 lotteries, in each of which his chance of winniiig a prize is -6-6 What is the

probability that he will win a prize (a) exactly once, (b) at least once, (c) at least twice ?

o ARt o [aY N fod - - w3 v - o i :,S'
Teh Al Tah dled] & 50 feere wliea ® foal 9% &% 4 Sig4 & winEd TO‘()‘ | g T ARl

% & 9% (a) 9290 TF IR, (b) =IATH T 9, {c) AGH & IR FTH Sia & 7
P.T.O.



19. Find the intervals in which the function

. If lines

: /s
S (X)%Slffélfa x e[o,ﬂ

L
is (a) increasing, (b) decreasing.
OR

Using differentials, find the approximate value of +/25.2.

ST Fa Aty fod wer f(x) = sin3x, xe[ } (a) FFTH. (b) FHHAH T

3rqar
STIRE 1 TN ok +/25.2 1 Giefene | T3 HIT |
SECTION ‘C’
(@ve — ‘®|w)

x=1 y+1 z-1 and = 3_y—/1_;'
3 4 1 2 1
equation of the plane containing these lines.

intersect. then find the value of A and hence find the

OR
Find the equation of the plane through the line of intersection of the planes
3 (; +j+k ) =1and ;(2; +3j+4k ) =5 ‘which is perpendicular to the plane x — y +z= 0. Then find the
distance ofthe plane thus obtained from the point (1, 3, 6).

. Xx—1 +1 -1 -3 y-; I
afs @ =y3 =Z4 xl =)7 =%Wm%ﬁxwmﬂmﬁﬁmm:ﬁ
@ i erafd Y aTel gHae B GHiwT T ST
arerar

i ?.(?+}+1€):1aﬂ??.(22+3}+4/€):5 1 FfTeSa T W SR TR AR A T x — y 2 =0 R
A T T HHIHW 1 hiTS | 9T 7 w1 fog (1, 3, 6) B g 7@ i)

- An aeroplane can carry a maximum of 200 passengers. A profit ofZ 5000 is made on each executive class

ticket and a profit of ¥ 3000 is made on each economy class ticket. The airline reserves at least 20 seats for
executive class. However, at least 4 times as many passengers prefer to travel by economy class then by the
executive class. Determine how many tickets of each type must be sold in order to maximise the profit for the

airline. What is the maximum profit ? Forma LPP from the @bove & solve it graphically.
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22. Find the particular solution of the differential equation : 2xy + y* —2x i 0:
=2whenx=1
R E THIHT 1 TafiTse B Fa SifeT : 2xy+y2—2x2@i=0

dx
Tmgesx=1My=2
23. Consider f: N — Range f given by flx) = 4x* + 12x + 1 5. Show that fis invertible. Find /.
\Y/f(x)=4x2+ 12x + lSWQEﬁWf:N—)RangefWﬁﬁﬂIﬁf@El ﬁqﬁ?ﬁﬁﬁﬁfwﬁqélf‘l i)
it |
24. An insurance company insured 2000 cyclists, 4000 scooter drivers and 6000 motor bike drivers. The
) \/probability ofanaccident involving a cyclist, scooter driver and amotor !?ike driver are 0.01,0.03 and 0.15
respécﬁiély. One of'the insured persons meets with an accident. What is the probability that he is a scooter
driver ? Which mode oftransport would you suggest to a student and why ?
T T FEH 2000 HERAE FART, 4000 WheX A a@ 6000 HeX qEH AT P A B T
gl oY wiferemar sHEeT: 0.01, 0.03 921 0.15 ¥ | SiATha SAfFEl § Tk e & S § | 39 Al 5
The FIeTeh B i Wikl o & 2 Tk forened bt om foRw Amaraa o WeR i Wele < adn i 2

25. A wire oflength 28 m is to be cut into two pieces. One of the pieces is to be made into a square and the other

into a circle, What should be the length of the two pieces so that the combined area of the square and the circle
is minimum ? : ‘
TH 28 JHt. T AR hY S THST A AT T G| Tk IHS W o a1 R W I AT A & | G gHG! Al

\;2/ Fraret forat Bt =fen forrd ot qen o 1 wfmfaa Sewe <Ead & 2
( .

26. Using integration, find the area of the region {(X, y)ix®+y* <1< x+§,xa)’ € R}-

b on

! Using integration, find the area ofthe region bounded by the lines 3x -2y +1=0,2x+3y—-21=0and x -
7 5p+9=0.

/ ; = (

31) ?‘4) ‘1‘8 | d Hx ?3(' j: < Qtj P.T.O.
SEUTRREY
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22. Find the particular solution of the differential equation : 2xy + y* — 22 % =0 :
y=2whenx=1
mwaﬁmw%ﬁwwmﬁﬁq : 2xy+y2—2x2;,ﬂ=0
X

mdsmx=14 y=2 ;

23./C0nsider /N — Range fgiven by fX)=4x>+ 12x + 1 5: Show that fis invertible. Find Y

Vf(x)=4x2+ 12x + 15 BRI Vet o £ N — Range f R f3aR ®if | fog =ifsT % fogemia 31 71 3

|

24. An insurance company insured 2000 cyclists, 4000 scooter drivers and 6000 motor bike drivers. The
probability of an accident involving a cyclist, scooter driver and a motor }?ike driver are 0.01, 01 03 and0.15
respﬂecrtri\;ely One of'the insured persons meets with an accident. What is the probability that he is a scooter
driver ? Which mode of transport would you suggest to a student and why ?
T S FEt 2000 wrsfee gon, 4000 ¥R IR T2 6000 WX STEH R F oA F B
TS T Wi wEe 0,01, 0,03 qen 0.15% SR SfoRme # o geeme @ S d ) vy we %
TR ATH T 1 Wfaehat =0 § 7w formnel oy Y R ATaTETT & e wemw S qo w9l 2

25. A wire oflength 28 miis to be cut into two pieces. One of the pieces is to be made into a square and the other
into a circle. What should be the length ofthe two pieces so that the combined area of the square and the circle
is minimum ?
T 28 Tt o TR B S gl F i W ¥ TF THS W o 791 TR F I 9 e Sl Thel @

\;2/ WW%WWWHW@WW‘Wwﬁ?
&
j%\ 26. Using integration, find the area ofthe region {(X,y)ixz +y* <1 SX+§,X,J/ GR}-

(S OR

Iy ;\Z Using integration, find the area ofthe region bounded by the lines 3x — Zy+1=0,2x+3y-21=0andx—
7 S5p+9=0. .

gbohy g 9T 3Y 4 2y e
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areran :
AR & TAM A, W@l 3x — 2y + 1=0,2x+ 3y —21 =0 A x — 5y + 9 =0 ¥ R &5 1 9% 7@

HITT |



