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Pre-Board Examination, 2015-16
Suhject : Mathematics

Class : XII

Tirne : 3 Hrs"l tM. M. : lOO

General Instructions :

(, Nl questions are compulsory.

(D T'he question paper consists of 25 questions divided into three sections A, B and C. Section 'A'

comprises of 6 questions ofone mark each" Section 'B' comprises of 13 questions offour marks each.

Section'C' comprises of 7 questions ofsix marks eech.

. (iii) All qucstions in Section 'A are to be answered in one word, one sentence or as per the exact requirenrcnt

ofthequesticrn.

(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'

(qre - 'sT)

| -21
I0 : 
/ 

is skew symmefic marrix ?-3 0J

M

l. For what value ofx, ,n. *rr* f_0,

l*'

x*'fm-s [o | -21m*m"re/-, ; ,l*qqtu*r? t
i_r -3 o]

u 2. ol;l=16l =l;* ul = l, rhen find rhe varue 
"r l; 

_61.

"R l"/= lrl = l; .B!= 1, n] !; -EIBT q,o an +1rvq r

3 writetheequarionofalineperpendicular 
to i.(i +) _ri)=5 

andpassingrhroughpoin 
t(1,0,3).

f*€ (1, o, :; t qri qrei naTr rm ; (;.i _ri)= 5 rr eq_q_qtor Hr vqisrur frfuq r

: 
ol;l= z 

^ra!i,l= f , for whar angre between i and o,li *il= rz

"R F/=3 eih i*l=*,n) a aqra ++qi*TqT),T+fo 
l;_il__r ET,r?

t write the integrating factor ofthe differentiar equation * e = y _ 2x. .

srq-*-o R+"rrr * L = .y _ 2_r2 err Rqrq-fir 
Wn-+; frluq r

6' write the sum ofrhe orderand degree ofthe differentiar equarion * n( Q), = 
(g2 ).

\dx ) lai )
eTe-m * *(' g_), _( a,, \,

/ r 
- (e ) =l*. 
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q#sTEeeilqrdq-rqlqfrfuqr
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SECTION'B'
(lgrs - 'q)

OR

M

7. Prove rhut, [" , * d*, 
= o-

"'-"Ju l+cos2x 2J,

p3dx22
Prove that : J, ?GO =: + loSl

^ ^ n fE xclx 12
,xrou-_EllEv: r =-Jo I+cosrx 2Ji

/1 3T?r{r

^prdx22TsE etrs.q : J, uk+D =:+loSl

8. Eraluate,l .3't-l d,J 3-r-+4x+2

anqtqq,I$fifi*

s.Evaluate,l#; 2^'r1x/+mmd' j ?
7e
l2

. '(r'+l)Vxr+x2+x 
_

l0' Let ;,6,; beunitvectorssuchrhat ;.6=;.;=0 andtheangdben?"", D and J is

r-\ - --'.\ *tr--pll: t \q (-b'Ke- --&)^\ ( c

6)
qr<i i,b,; Ffir$vfrs16,ftqrt i.i=i.i=0 nEr 6 sir; +stqEfrr

i:xz(i"i)

11. rf y = cot-r(Jr"*)-tan-'(J.osr), th"rprorr"that: siny-,"r, f+ll)l\-./

,i=t 2(6";)

E

F
i

\I

prove that :

,\
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\e"r#lt
6

t',lsa qifuq r

\
I

C

# .-- tG{,>
P.T.O.

f,1

f'



A

o;
Solvetheequation : sin-r (t- 

")-2sin- 
J, 

= I

qR y = cot-r (J*r) = tan-r (J."*), ni fq-e Em{q : sinr =,un, [ { }t)t

3lq-qr

{tq1-fiuT qi eo fttFqq : sin-r (f -r) -2sin-r, = I
2

M
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*z_

t
U

3
-fl

l
v

-2

[o 2y ,)
12. It A =l x y -; I 

and A,A = I. then find the value of,r. ,r. and e.\"' L, -y z)

[o 2y zl
.rR,l=|.r y -, I .lR A,A: I. dx,-yaeTrz*.cr sioe_rtqqr

i-x -v ,)
13. Usingproperties ofdeterminants, prole that :

\/tl"bax+byl
I b bx+r.vl=(b. _rr)(n*. +2b.r1.+cf)
lax+by bx+cy 0 

I

qRffi * Wqfr qr y*q o.{+ fr-e sl-fqq :

| " b ar+byl

I t. t*+"tl=(b,_oc)(ax,+2bn*"y,)
lax+by bx+cy 0 

I

14. Ifx: a sec3 0, ! : atan30, then find the value of *; * 0 = i

Find the value of .t, forwhich the function d.fir.;l
f fn. l
Itsinl i(**l)f , x<0f(*)=l l.'' ')
I tan x -sin x
I 
_____l__, .r ) U
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'k'e,;Icn il( qfitdq, ffi feq sffiT

lorrnlLr *+ r)]. r < o

f (*)=] ,",.1;, 
')

[==;--' x > o

x=oq{qa-atr

is coffinuous atx:0.

ffiv:asec30,],: atan3e,+ d=4 qt'4

5

u\

, ,- 66T qf'l $G 'r,;ii-..,1'( l
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15. Atrust fund has ( 6@0Q that must be invested in two different t1,pes ofbonds. The first bond pays3o/o interest

per year andthe secondbond pays5o/o interest peryear. Using matrixrnultiplication, determine how to divide

{ 60000 among the two types of bonds, if the trust fund n:rust obtain an anmral total interest of t 2000.

ffi q.qn {is + q-q < 60000 qi +}q t ffi q} fiTq fEq s-sr-{ * ffi ii Fr}f$( orqr t t eqq efu-s q{

, 3% qfif6 n?ir 16,frq fr qt S_ozo efiim qrq xl-< 1i;; ti'iirqF {ur.i & y.in Arc qo frqtfta 61frq fu-{

60000 fr frtqq1d s-fiR e qTusi ; ftfu qti *. ff,q t'€rr s-frrt 6fJ fq.+r$ -dqr.{R {is R] fl-K gm qIFln

qrs t 2000 E) r ( Go s--s X 3 ?-- o{}t ec)
dy

16. Ifxr': v'. find -.\:;"' 
r 1'-'- 

dx

^dvqk -ry : y. ; oro efrfqq r

{s,-a I ,q a,-*V
s--o {k;{-r*", (-*L

{*a foo- l)

17. Findthepointsontheli"e + =+=+ ataclistance5unitsttomliieprr:int f(i i,3).

lq€ p(t, 3, 3) i s Ee-ni q"r {.1 qr ttsr + = + =' f *trg a,'o *;ifi.'lq, )' lra tz_

I 8rA person buys a lottery ticket in 50 lotteries, in each ofwhich his chance of w' l

./ rys a lotteryticket in 50lotteries, in each ofwhich his chance ofwirinliig aprize i. 
,lO. 

What is the

v 
probability that he will wn aprae (a) exactly once, 1b) at least one e, (c) at Least irvtce ?

q6 qk q6 Gf.S *^ so flrq-a lwfi-{ir t me{ Bq* irretfi ri 'i,ir+q q"i }i,i,i,F-iu r* t I E{TE,i rya vrftrmnt
100

t fm e-o (a) ned: gfi qR, (b) qrm qtr EIR, {c) ff-arr fr qn qc-;q .Sn d-rr ?

P.T.O.



19. Findtheintervalsinwhichthefi,rnction 
6

f (*)=sin3x,x 
= [0,*l'L t_)

is (a) increasing, (b) decreasing.

OR

Using differentials, find the approximate value of \m..
T -'i

sinrm ard q1flq{ ffii -n-cc f (*) =sin 3x,,. 
I 

o, il *rqrfq6. 1by 6rwn t r

L -l

srzrrn-f, q;r s+q m{* f52 ql qF=r+-e qrc Frd elfeq r

SECTION'C'

(gug -'Tt)
v-l v+l z*l . x-3 v-) :ff. Iflines ^,'=*=:---'316 +=:-intersect.thenfindthevalueof )"andhencefindthe2 3 4 t 2 1-------

equation oftheplane containing these lines.

OR
Find the equation of the plane through the line of intersection of the planes

;'(;+i.i)=1and i.(zi+3r1++i)= 5 uru&isperpendicutarto theplanex -y+ z:0. Thenfindthe

distance ofthe plane thus obtained from the point 1l ,3,6).

^ . * r-l y+l z-l _r x-3 y- )_ zqrq tsrq 2 ='T= 4 t{R 
I =;=1 vtwt sT-.fr t fi L ql qH f,rd 6Tqqr sirT: fi

tqtefi q1 ifl;f,fdrr 6{+ eT-A qlfiirr mr qclq-cq v,n +ifq.q r

3T?IET

i-dT ,.(;+;*i)=r eth 
".(z? 

*i +oi)=s s1 ffi? igr n ABa q6 qrfr nqr il€ x -r r z:0 tn
eq*qrfl 6r qqtm-rq irf, sifr\ r qrw rcT 61 tq-€ (1, 3, 6) * E* Am *tfqq r

. T. Araeroplane can carry a maximum of.200 passengers. Aprofit of t 5000 is made on each executive class\./
ticket and aprofit oft 3000 is made on each economyclass ticket. The airline reserves at least 20 seats for
executive class' However. at least 4 times as many passengers prefer to travel b! 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 iithe maximurn profit ? Form a LPPifrom the pbove & solve it graphically. .

M



f'-l+ncr- [_'\) 'r/ / M,/
' rferfrffis zoo qrixilql qrx qr{r euFfl t r s-&s. vqq ffi *. ftft-a q{ t 5000 ei{ q€ fufr

= E-d]E sdlsl c

; ?+-a qt t 3000 s'r eilrl qi-rflsl qr 8"5il t r qeirorrq q-q Q q-q 20 e1) vEc *Ufr +' frq 3tT{iq1-d q-cfr t r

=qfr eqq ffi sl ertqr qq t qq 4 $ qr* qd M +ftft? t qr*r *'{i s1 qfunTft t r am q+fuq f*.

;-&-m y*-n +'frrf,i-ffi fe+? ti qr( mfu drsr sr BTflrsrqt{TUT r}z erfemd=T mq fo-o-* tz tstq
,Tqrqq qrrerl ffrrrr{ qrq'8 te qlfqq 

r

21. Find the particular solution ofthe differential equation : Zry + y' - 2r' * = O ,

ax

),:2whenx: l'

srErEeT qqts-iq qr lqfrrq Em {rf, e'lrs\ : 2ry * y' -zr'ff=o

ftqt!E[1: I fry:2
13. Consider/: N + Range/given by/(*): 4xz + tZx + i 5. Shorv that/is invertible. Find/-r.
1. /'*' 

fli : 4f + lzx + 15 ERr qcn woa/: N -+ Range/q{ t{sn sfrtqq r fus *ifee f*.fqrmqrnq t r7-t *
qlfqe 

r

24. An insurance company insured 2000 cyclists, 4000 scooter drivers and 5000 motor bike drivers. The

Vprobaaility of an accident involving a cyclist, scooter driver and a moJgr bike driver are 0.01, 0.Q3 and 0.15

respectively. One ofthe 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 ?

qm qlqr o-ry* 2000 qr{fu-m q{Rl, 4000'r1et q'msit neil 6000 *a err*. qro*1 qT qtql q-rfi tr
g*.+tefr 61srfufi-dr srTsr; 0.01, 0.03 dqr 0.15 t r eiq-{,a qkit n q-+.g+.{=rm d qnr t r ss qk &'

qzi qrffqt ETi si yrfuft-dr wr tu qm fle-ur$ dt qrq fq-s -qrf,rqrf, * qrem el qomti nqr eil?

25. A wire oflength 28 m is to be cut into two pieces. One ofthe 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 ofthe square and the circle

is minimum ? -

qqt 28 tq1. e*A m q1 A gsEl if 6fcT qnr t I q.+. gd t c.f nqr ES t Tfl qrrcr qrcr t r q}'it gEqt 61

'2, E:<,rEqf ffi 66 =rfr< 
ffi e'i n'+ Ta q-r q.Fq.fud *rq3 qrau d ?

)t(-'rrl

'3'b( 
26. Using integration. find the area ofthe region lQ, y): x' + y' ( I ( ,r + /

(*_- 
tegration.findtheare t. jj 

+v-<tax+-.x.v.Rl'

-?
_f i. Using integration, find the area ofthe region boundedby the lines 3-r -Zy + l:0,2x* 3y -21:0 and.r-

ft rt*r-&o'' tg: 11 1'5u I 3*- --3J
f)t' r-\ '-''/< 3



fi'.t+-.T2 ,V
7 7/ // Nr

q* eqr{ q-6rq eTf}r6dq zoo qrflxil e1 qrx qrr q.Fil t r v-*e- yam ffi + fu*? qt r sooo eilr vs ,*+fTs-rYt{3000HTfrrqHqrqrqTvs-f,Ttrqw56rfie;qt*-rr20qhlsqqArfr+fdqsil_41qmq_rfrtr

nqTfu sqq ftfi sl ertqr q'q I q-c 4 ui qr* H-d M + fus-c t qrx H.{i si qftq-drai t r ara dtrqq fl6
c+qt vq.n *'ffi-ffi fu*z +n qr( Trfu drq s-r efqsn+m.roT r\ r erfrrryfq mrq t*-a-qr t? t€fl=qybrm HrrgT qffh-{ mqa i e-o et&q | 

' -rr ar'\r.

22' Find the particular solution ofthe differential equation : 2 xy + y2

y:2 whenx : I

tsTTs-m qqt*-rur qr fsfurq Efl ilTr q+fuq : 2xy * y, _ 2x, 0 = 0
dx

fqqtts{"r= l fr-y:2

f;contiaer/: 
N -+ Range/given byJ(x):4x2 + 12x + 15; Show that/is invertible. FinoT-r.

J(x):+* + tzt+ 15 ERI q-{f,rFrrU:N+ Range/H{fs-qr*lfrqr fvaeifrqfu/Emqunqtr.f-,aro
eifqq r

24' An insurance company insured 2000 cyclists, 4000 scooter drivers and 6000 motor bike drivers. The" probability ofan accident involving a cyclist, scooter driver and a motor bike driver are 0.01, 0.03 and 0.15
respectively' one ofthe insured persons meets with an accident. what is the probability that he i, u r"oot..
driver ? which mode oftransport wourd you suggest to a student and why ?
q*. siqT q.pq+ 2000 qEf*-f, vsr*, 4000 qE{ qrf,-qit rQr 6000 q}-a qreq- qreel s-r etqT e-.cfi t r

S-.dTeil Hl Htr+dT s-q{r: 0.01, 0.03 (Er 0. rs t r drqifo qk{ii il r_*. gd_.{l_xa n} ercri t r ss qfu +qz{ qrms'EIi si g]fqft-dT wr t z q-s fqqTefi q) ern f*-e qrfrrqrd * Hrrq q1 vemti n?Tr Fi[ ?
25 ' Awire oflength 28 m is to be cut into two pieces. one ofthe 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 ofthe square and the circleisminimum? -

qs 28 +fr' e'6 il. B) a gsgi ii 6fl=, qmr t I qs G t e.f nqr $rt t Tr qqrzn qrar t r q}oJ gs€t 6t/2 . dqrEcf ffi t-fi qTfrq fqq-a qri nqr Tfl s.r Efqfra +{.hE qrau d ?_)o

5 26' Usingintegrarion,findtheareaoftheregion 
{(r.rt :x, +y, <t<x+!.r,y. n}.(*-- - t'"' ' 2' )

-, OR
f ,- Usingintegration,findtheareaoftheregionboundedbrzthelines 

3x- 2v* l:o )y_ta,,_11 _^^-r-.c y Using integration, findthe areaoftheregionuorroalouythe lines 3x -2y+ l :0, 2x+fy-2r:0 andx_''/, 
t.5y*g:0. g 

'""*;:"*':
gL'l 1 .-,4 u-Hr ?r +r z U p.r.o.*f q -2_

il r-Ri?, 1f''' tg!i,, qL' \a " Q:r$_r | -_ 3JP.)( 'J'\ v l=?< x *f--

-2x'L=0.dr
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qrrcFem + e,+,r t {(-r,r) : x' + 1,'s I <.r **,*,y. 
^} 

t, q-r fr;q'e vro q1fuq 
rt' 2 )

sTelqr

qrflErEr;r+!-,ir,Tt,tqrsii 3x-2y+ 1:0, 2x+fy-21:0 (eTx -5y+ 9:0*ffi *xml *xm-oaro
q,ttfeq 

r

a


