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PRE-BOARD EXAMINATION 2017 -18

General Instructions :-
(1) All Question are compulsory :

(i1) This question paper contains 29 questions.

(iii))  Question 1-4 in Section A are very sort-answer type question carrying 1 mark each.

(iv)  Question 5-12in Section B are sort-answer type question carrying 2 mark each.

(v) Question 13-23 in Section C are long-answer-I type question carrying 4 mark each.

(vi)  Question 24-29 in Section D are long-answer-II type question carrying 6 mark each

(vii)  There is no overall choice. However, internal choice has been provided in 3 question
of four marks and 3 questions of six marks each. You have to attempt only one If the
alternatives in all such questions.

(viii) Use of calculator is not permitted.

(ix)  Please check that this question paper contains 6 printed pages.

(x) Code number given on the right hand side of the question paper should be written on

the title page of the answer-book by the candidate.

Time : 3 Hours Maximum Marks : 100

CLASS - XlII MATHEMATICS

PART - & (Question 1 to 4 carry 1 mark each.)

Q1 1y A:(Clij)is a matrix of order 2 X 2 , such that ‘A‘ =—15 and C,
represents the cofactor of @ then find d,C T dyCy, .
afe A:(%) g 3R MY BT BH 2x2 3R [A|=-15 | I 4; &7 weTs

BRE €, Al Uy Coyy T Ay Cop WF ST BN |

Q.2

- - -
Ifeabdar ¢ FAM URHATN drel RER oigad 9y g, df |9y 2a+ b+ 2c¢C
ERT Gl ¢ & A1 999 el DI ST BT |

If ab and ¢ are mutually perpendicular vectors of equal magnitudes,
- - -

find the angles which the vector 2a+ b+ 2 ¢ makes with the vector ab
and ¢ .

SIGISREEE

1. o g srfeard 2|

2. AU UA H 29 UIH &, Ol 4 GUSI H 3, §H I G 2| WIS — T H 4 Y9 &
AR YAD YIT 1 3fh BT 2| WIS — d H 8 Y9 © 3N UAb YT 2 (bl & 2 |
YU — F H 11 YT € 3R TP UIT 4 3h] Bl 2| WIS — T § 6 YT & 3R
UPb YT 6 3hT Pl 2 |

3. 39 dis 9 9aluR fdweu T8 8, <ifdb ordR® fAdey 3 U9H 4 3T § 3R 3
g9 6 bl ¥ AU v €| My AU v fadmeui § W Ua Adcy &1 auT o |

4. HAfGeiex BT YA aifa & |

Q3 | Find A, M if (20+26)+27k)x (i + Aj + k) =
A, M o dfe afy (2i+26+27k)x (i + A+ k) =0

Q.4 | Let * be a binary operation on the set N, of rational numbers defined by

a*b =a+b+10, for a, b &€ N. Find the identity elements for * if exists.

PART - B (Question 5 to 12 carry 2 mark each.)
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Q.5 )

gy y=cot ' (Jcosx)—tan ' (v/cosx) @ fig #IRT fF sin y = tan2§
) X

If y=cot™' (+/cos x) — tan " (+/cos x) Prove that Sii y = tan’ 5.

Q.6 | v g, NP Bt TR 3fd 1,2,3 el 7 H forg & @2 4, 5, 6 8% 7 |
o 8, BT STl AT | AT T A ® : “UT |dT 98 87 dI1 e B ®
“UTe IRAT AT © | I BITY R A T B wda "edn §
A die whose faces are marked 1,2,3 in red and 4,5,6 in green, is tossed.
Let A be the event “number obtained is even” and B be the event
“number obtained is red”. Find if A and B are independent events.

v

Q d d2
IﬂweﬂqcbdHHWQUIEﬁHﬁsﬁ?WZﬁWﬁWWId[( )] 0
Find the sum of the degree and the order for the following differential

d_d’y 2
equation [( ) ] 0
dx

Q.8

If A= 2x 0 and A~ =‘ 1 0‘, find the value of x.
X X -1 2
Q.9 22x -
X

Evaluate :#197 9 $IfSTQ - _[2 27 27dx.

Q.10

The equation of tangent at (2, 3) on the curve Y* =ax’ +bis y =4x-5
Find the value of a and b.

aft g Y =ax’ +ba fig (2, 3) ® W Y@ @ FEERer y =4x -5 2,
dr adAT b e AM Sd BIY |

Q.11 _
tan_11 Y —ltan_lx'x>0
X & o g dIfoTT ; 1+ x 5 ) .
1—x 1
. tan ' =—tan "' x;x > 0.
Solve: (1+x) 2

Q.12
ofgad & oef 5=4f—}+3]€ Ol E:—2§+}—2£§|

the vectors a and b where d@ =47 — j+3kand b =21 + j—2k .

T U1 ey Sd BT gt qRATT 3 SHhie 8 9T g8 9fesl a a2l b W)

Find a vector whose magnitude is 3 units and which is perpendicular to

PART - C (Question 13 to 23 carry 4 mark each.)

Q.13 sin x
sin” x + cos” x
sin x
Evaluate:j 3 —dx
sin” x + cos” x

Q.14
X+2y=0 & 97ier 2|

that is parallel to the line X+2y =0,

a® Y =C0S(X+Y),2n<X <0 5 i@ BT TGO ST BT 7 @

Find the equation of tangent to the curvey=cos(x+y),~21<x<0,

Q.15

d
Solve the differential equation : Xd_i +y-x+xycotx =0;x #0.

d
Jqdhel FHIBIT Bl B szd—i+Y—X+XyCOtX =0;x #0.
OR
2
wenfi BT 75 we X -y =c(X¥+y?) smma T

(> =3xy*)dx=(y* =3y ) dy 1 v a1 2|
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2
Prove that X’ —Y* = C(X2 +y2) is the general solution of the differential

equation(x3 —3xy2)dx =(y3 -3x°y ) dy , where C is a parameter.

Q.16

X +8sinx
sin(a+1)x
2if x=0
e —1
X

Jf—mt<x<0

3R ‘a’ qn ‘b’ &1 99 S iy drfd B f(x) =
2

ifx >0

R AT T |
Determine the values of ‘a’ and ‘b’ such that the following function is
X + sin x
sin(a +1)x
2,if x=0

Jf—-m<x<0

continuous at x= 0:

sinbx _
AL TV
bx

Q.17

st S B o f(x):_310g(1+x)+410g(z+x)_2i 3
+X

g Bod f (a) FRAR aemE (b) PR g 81 |
Find the intervals in which

F(x) = =3log(1+ x) + 41log(2 + x) —%

the function

is strictly increasing or

strictly decreasing.

OR
TeIgy o ATH 9% Y &Fthel a1 U Y mya diel U ddqwiid edg ol
Farg, 39D MR BT FBroar & 2 T g 2|
Show that the right circular cone of least curved surface and given
volume has an altitude equal to+/2 times the radius of the base.

Q.18

Differentiate tan‘l[\/l*—x2 _‘/I_XZJ with respect to Sin‘l( 2x }
\/1+X2+\/1—x2 1+X2

tan‘l[‘/lﬂ2 _\/I_XZJ G2l Sin‘l[ 2x

P FUeT qPher PITT |
V142 +4/1- 22 1+x2]

Q.19

4 BTS & 09 W A=Y 1,35 97 7 3ifhd ©, Th dls W Th AT | & Hle
gferera=r fby fo=m argezear Merel U | /M1 X Aedrel 1Y a1 dret wR o
RT3 BT ANTHA 8 | X BT AT qAT JAROT S BITY |

There are 4 cards numbered 1,3,5 and 7, one number of one card. Two
cards are drawn at random without replacement. Let X denote the sum of
the number on the two drawn cards. Find the mean and variance of X.

Q.20

ﬁm%%?ﬁﬂﬂﬁqgigawgsvw%ﬁ? §+6+ Z:mﬁl:—gaﬁﬁm
b ~bG —xa, 7 9 g e (3.5 6| <0

—

¢ are three vectors such thata +b+ ¢=0, then prove that

c|-0.

- -
Ifa b,
B e

axb =bxc =cxa, and hence show that|@

ol

Q.21

Using properties of determinants, prove : ARfTbT & I[0T — &7 BT TANT
~bc  b*+bc ¢’ +bc

aﬂﬁgqﬁ:—gaﬁmﬁ;;az+ac c? +ac|=(bc+ca+ab)
a’*+ab b*+ab —ab

OR

—dac

a b-y c-z
b c

afy @-X b C-2=0 ot wrRE @ o & R A ot

a-x b-y ¢ y ¢

WWW X,y,Z-'FO
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a b-y c-z
If [@—X b c¢-2z=0
a-x b-y ¢
a b c

value of ;+y+;,wherex,y,2 #0

, then using properties of determinants, find the

Q.22 | Find the equation of plane passing through the points A (3, 2, 1), B (4, 2,
-2) and C (6, 5, -1) and hence find the value of A for which A (3, 2, 1),
B (4,2,-2),C(6,5,-1)and D (4,5,5) are coplanar.
figall A (3,2,1), B (4,2,-2) @1 C (6,5,-1) ¥ @R W dTdl F9d &l
ISR ST DY | 3 A & #9 oad divig s ferw A (3,2,1) , B (4,
2,-2), C (6,5,-1)@2m D(A,5,5) @ndeia & |

Q.23 | TP PelT & 60 BET ¥ O UBR &I AR & B B |

A : BT aRsMm &= arel |

B : Faffd wreg oa ks |

C : ofURargr dorm A rafdd |

10 B 7 A ¥ 30 5o B & dorr o= oot CH 2| a8 urn 11 {6 ooft A&
B @ dIbe qRIeT 7 <8 3 7 of 9 @I uiidear 0.002 & S&fe 2o B &
BTAl @1 I8 Uit 0.02 9 Aot C & T @1 I8 Uiikiddr 0.02 8 | ®e&T Uh
T BTF AGeed] I S W, IS 3id 7 of UN arell Uil 17 | YTl =
BT fb a8 B Sl C a1 2| &0 C & Bl ¥ fb7 gl & fdaer &l
JMTRIHAT & ?

There are three categories of students in a class of 60 students :

A : Very hard working students

B : Regular but not so hard working

C : Careless and irregular

10 Students are in category A, 30 in category B and rest in category C. It
is found that probability of students of category A, unable to get good
marks in the final year examination is, 0.002, of category B it is 0.02 and
of category C, this probability is 0.20. A student selected at random was
found to be the one who could not get good marks in the examination.

Find the probability that this student is of category C. what value need to
be developed in students of category C?

PART - D (Question 24 to 29 carry 6 mark each.)

Q.24

Show that the binary operation *on A=R—{-1} defined as a*b=a+b+ab
for all a, b € A is commutative and associative on A. Also find the
identity element of * in A and prove that every element of A is
invertible.

Tuisy & ue fgememl wfear s A=R —{-1} ® & abc€A & fou
a*b=a+b+ab gRT uRWIT T %9 fafm dor dEdw g1 A ¥ * @1 a9s
3aTH F1T BT T Rig BN fF A &1 e Femaoiiy 7 |

Q.25

Find the coordinates of the point where the line through the points
A(3,4,1) and B(5,1,6) crosses the XZ plane. Also find the angle which
this line makes with the XZ plane.

39 fig & fFewe sy o8l W fdgei A(3,4,1) 3R B(5,1,6) ¥ 8ax oM
qretl Y@ XZ F9de 1 ufaess ol 8 | 98 B0 W S HIg S I8 @1 XZ
THAA B AT I B |

or 3AJYdr

Find the equation of the plane containing two parallel lines
x-1 y+1 z X y-2 z+1
2 = 1 = gand = o = 6 - Also, find if the plane thus

x—-2 y-1 z-2
obtained contains the line 3 = ] = 5

or not.

x-1 y+1 =z X y—-2 z+1
SUBNEICM SCI S S T3 W LT 5 T Gﬁeﬂ'?r%m
PR dTel FATS DI FHIBRIUT S DIIGTY | 3fch: qWISY b aar gre A, ¥
x-2 y-1 z-2
3 1 5

P 3AAfAE HIAT © qdT T ?

Q.26

2 2 42
A BT FART B g WRaerd Y- SAxar g 4x” +4y” <9 3 Heyac
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&5 BT &bl I DI |

Using integration find the area of the region bounded by the parabola
y*> <4x and the circle 4x° +4y* <9,

OR
Tl & W § g 4y =X° @ ey g (2,1) wR wd Y@ o1 wieor
WA T x =2y & x=3y-3. R &3 &1 e15%ha S B |
Using integration, find the area bounded by the tangent to the curve 4y

=X? at the point (2,1) and the lines whose equations are x =2y and x
=3y-3 .

Q.27

1 -1 1
If 4= {2 1 - 3], find A and use it to solve the system of
1

1o
equations: X +2y+z=4, -x+y+z=0 &x-3y+z=2 .

-1 1
?Jﬁ{A_{z L _3| @ AT @ A s BIRG de s SugRT iR
R T

X+2y+z=4, -x+y+2z=0 &x-3y+2z=2 & T B H DY |

Q.28

T IPR & Sk F; 3R F, 21 F; & 10% Ao iR 6% BRBIRG 7 &

am F, § 5% rserc 5% dr 10% ®r%IRe 3t & | el & Refaal o1
TRIETOT B & YA T fbdr Uidm & fb S0 o+ Ao & forw 14 feam

ATgeioi 3R 14 53T BRBIRG 37T &1 3aeshdl & | afe F; &) &\d . 6/ —

gfd fFUr IR F, & &Fd %. 5 % Ufd fhaum™ 8 9&dd YbR &1 fhd=r SdR®
STAN & foy =1fey d1fd A9 o WR arfed uive ad Ad 9a <Aa9 and
e

There are two types of fertilizers Fj and F). F{ consists of 10% nitrogen

and 6% phosphoric acid and Fp consists of 5% nitrogen and 10%
phosphoric acid. After testing the soil conditions, a farmer finds that she

needs at least 14 kg of nitrogen and 14 kg of phosphoric acid for her
crop. If F cost Rs 6/kg and F» costs Rs 5/ kg, determine how much of

each type of fertilizer should be used so that nutrient requirements are
met at a minimum cost. What is the minimum cost?

Q.29

z X X
. 1+ 4sin? 2 —4sin Zdx
Evaluate : jo \/ > >

4 .2 X . X
W%W;L 1+ 4 sin E—4s1n5dx

or 3rerar
T 2x(1 + sin x)
Evaluate : I 1+ cos? x dx.
T2x(1+sin x) I
qﬁgﬂﬁaﬁm:_” 1+cos?x '

e de e e e dede e e e / /*%********
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