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

(i1)  This question paper contains 29 questions.

(i11) 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 4
question of four marks and 2 questions of six marks each. You have to attempt
only one If the alternatives in all such questions.

(vii1) Use of calculator is not permitted.

(ix) Please check that this question paper contains 8 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.
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PRE-BOARD EXAMINATION 2018-19

Time : 3 Hours Maximum Marks : 100

CLASS - XII CBSE MATHEMATICS

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

Q1 |\ U& AYE A=|g |, , SNI® JUT a, =e™sinjx NI Y &, Bl HI a,, fRaq |
Write the element a,, of the matrix A= [aULX2 , Whose elements a, are given
bya, = e” sinjx.

OR
If A= (Cl,-j )is a matrix of order 2 x 2 , such that ‘A‘ =—15 and ¢, represents the

cofactor of alj then find a21621 + a22C22 .
Ife A:(ay)%aﬁqaﬂa:gs'ww 2x2 3R |4]=-15 | 3fq a; &1 RS BRS¢, A

A, Cy + Ay Coy AF ST B |

Q.2 s . 5> 5 5 .
IfFabTm ¢ FHM URAMT 9Tl IRER Fead |fey g, o |fey 2a+b+2¢ grr wfewt ¢ &
Q1Y g dlel DIV ST DI |

If ab and ¢ are mutually perpendicular vectors of equal magnitudes, find the angles

- o

N
which the vector 2a+ b+ 2 C makes with the vector aband o .

Q3 |\ Find A, M if (214265 +27k)x (i + 4j + 1k) = 0.
A, M sra dfw afy (204265 +27k)x (i + A + pk) =0,

Q4 | 5l yac aiRad =g N & fog Ush fgammel |fdar * g1 uR9ifsa § a*b =a+b+10, a, b

e N | 39 GfHdT &I adA® M@add a, b € N STd DINTT |

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.)

Q.5
-1 1 — X 1 -1
X @ ford g1 Pifsg : tan =—tan  x;x > 0.
1+ x 2
af1=x 1 »
Solve: tan = —tan  x;x > 0.
1+ x 2
OR
afs y =cot ' (+cos x) —tan ' (+/cos x) @ Rig R fF sin y = tan’ %
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) X
If ¥ =cot” (v/cos x) — tan " (v/cos x) Prove that Sin ¥ = tan” =
Q.6 | ush g, RTd Berdl R 3id 1,2,3 otel 37 7 forg & den 4, 5, 6 &% 7 # o 8, BT SuTall
AT | AET AT A © ;U AT 99 2 9 geqT B ® ¢ U 9T ofrd §7 | S difog fd
T A 7 B waad e 2|
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.
Q.7 |3@R ‘mtn’ & AF MG PHIY Aqhal FHIGR H F UAPH & m  diflc Yd n 9q IS
2
y( ) +x ( ) —xy=sinx |
X
If m and n are the order and degree, respectively of the differential equation
2
y(ﬂf +x° (ﬂ)z —xy =sin x, then write the value of m + n.
dx dx’
OR
d d2
ﬁw&qmmwﬂm<0|aﬁ’aﬁ3ﬂ?w$wﬁaﬁaﬁml [( )]
Find the sum of the degree and the order for the followmg differential equation
d af2
—[= ) 1=0.
dx  dx’
Q.8 2 1
afe A=l 0 qr A‘1=‘ 0‘, X B 949 S DI |
X X -1 2
If A= 2x 0 and A =‘ L 0‘, find the value of x.
X X -1 2
Q.9 22x .
X
Evaluate : J‘Z 27 27dx.
2% 2% Ax
e |2 2720
Q10| e equation of tangent at (2, 3) on the curve Y* =ax’ +bis y=4x-5 Find the
value of a and b.
I g Y =ax’ +b 3 fRig (2, 3) w W Y@y & wEER Y =4X-5 § dadn b
A ST DITY |
Q.11 o dy
t=3 dxsma»“ri%ma—slx—IO(tsmt)aaTy—lZ(l -cost) &
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2n
Find j—i at t= 3 when x=10 (t-sin t) and y=12 (1-cos t).
Q12 | oo o7 ARy T AT ST IRATTT 3 SHTS & T 98 ARW a AT b R dgad & oIef
5=4f—}+3k oI E=—2;+}—2]€§|
Find a vector whose magnitude is 3 units and which is perpendicular to the vectors
aand b where d=4i — j+3kand b =-2i + j -2k .
PART - C (Question 13 to 23 carry 4 mark each.)
Q.13 J~ sin x i
A BT« | —
= sin’ x + cos” x
sin x
Evaluate :I 3 —dx
sin” x +cos” x
Q14 | 95 y=cos(x+y),2n<x <0 I8 wi—war 1 Gia~or sd B ot var X+2y =0
& AR B |
Find the equation of tangent to the curvey =cos(x+y),2r<x<0, that is parallel
to the line X+2y =0,
Q.15 - . . dy .
Solve the differential equation : X+ =X+ Xy cotx = 0;x = 0.
JaqBHT THHRU B B aﬁﬁq:xg—y+y—x+xycotx:0;x¢0.
X
OR
2
T BT s wer X -y’ =c(x* +y?) ermar waRer (X -3xy°)ax=(y* -3y )dy
BT Th & B |
2
Prove that X -y’ =c(X +y 2) is the general solution of the differential
equation (X* —3xy”)dx =(y* =3x’y)dy , where C is a parameter.
Q.16 X+sinx .
— = — if-m<x<0
sin(a+1)x
3R ‘a’ a9 ‘b’ B A S BN arfe ber f(x) = 2if x=0 R e |
esinbx _1 )
2 ,ifx >0
bx
Determine the values of ‘a’ and ‘b’ such that the following function is continuous at
X +sinx .
——  — if-1t<x<0
sin(a +1)x
X= O: sin2b:(If . 0
227" “Tix >0
b x
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Q.17 4
sierer s e R S (%) = =3log(1+ x) +4log(2+ x) - Tty H ya e f (a)
PR aeEr (b) FRAR grvam &l |
Find the intervals in which the

4
function ./ (X) = —=3log(1+x) + 4log(2 +x) - 24y s strictly increasing or
strictly decreasing.
OR

qeNgy % gATH 9% I &athal a AU Y Id dTcl U dagaiid Ud dl Hdls, $H9d
MR &1 B &1 2 T BT 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 ! Vitx? —y1-x2 with respect to sin‘{ 2x J

\/1+x2+\/1—x2 1+x°
tan - V1422 —y/1-x2 Gal sin{ 2x J @ ATUeT JfadheAd DI |
\/1+x2+\/1—x2 1+x?2

Q.19 |4 Prs € O W G 1,35 TAT 7 3[fbd €, Udh HIs IR Y AT | & ble YIIRATIAT foby
fqeT argesar Marer Y | /M7 X fHrel MY T Brel WR fordl Wil &1 ARThe 2 | X BT 6l
oI TR S BT |
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.

20 > o 5 NN

Q fear & f5 9 afewa baene g9 yaR 2 5 a +b+ ¢=0"| fig @ifsiw
gxgzgxgzgxg,ag ff Rrg AR [a bcl=0,
Ifa ,b, ¢ are three vectors such thata +b+ ¢c=0, then prove that
axb=bxc=cxa, and hence show that|@ P C} =0,

Q21 ~bc  b*+bc c’+bc
Using properties of determinants, prove : |a +ac  —ac  ¢* +ac=(bc+ca+ab)

a’*+ab b’>+ab —ab
ARMMS & 0T — G| BT TANT B g9 g DI fe
—bc  b*+bc c*+bc
a’+ac  —ac ¢’ +ac=(bc+ca+ab)
a’*+ab b*+ab —ab
OR
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Resi.: D-79 Vasant Vihar ; Office : 89-Laxmi bai colony

Ph. :4010685®, 2630601(0) Mobile : 9425109601 (P);7000636110;Email:agyat99@gmail.com.Visit us at agyatgupta.com
PREMIER INSTITUTE for X, Xl & XII .© publication of any part of this paper is strictly prohibited.




Visit us at www.agyatgupta.com

a b-y c-z

ok p-x b c—2=0%awaw$m@§+g+§wmmw

a-x b-y ¢
X,¥,Zz#0

a b-y c-z
fl@a-x b c-z=0

a-x b-y ¢

a b

c
—+—+—=_ whereX,y,Z# 0
X y z

, then using properties of determinants, find the value of

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 2 for which A (3,2, 1), B 4, 2,-2), C (6, 5, -1) and
D (4,5,5) are coplanar.

fagati A (3,2,1), B (4,2,-2) T2 C (6,5,-1) | B1dR M dTcl FHAA BT FHIBIO ST DI |
@ A® HAE Fa s s fem A (3,2,1) , B (4, 2,-2), C (6,5,-1) e
D(2,5,5) @waea & |

Q.23

T HElT & 60 BIAI H I TR DI S0 & B ¢ |

A : BT gRs™ HA arel |

B : Frafid wreg &9 uRse |

C : ATuRATE! eI AT |

10 B 4 A ¥ 30 590 B A 7o o=y #ot C ¥ 81 g8 9 141 fb Ao A & Bl & aifie
oI # 37 3 T of U Bl giiear 0.002 € Sfafd 2ot B & ©rEl @l g8 uiidedr 0.02 @RI
goft C & B1Al @1 g8 Wiiear 0.02 2| F& P Ud BIF Age08dl g o |, 30 3id 7 of
T dTell UrT AT | 9TRihdT ST Hioe b ag o sl C @l § |

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.

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 foralla,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 fgememy dfear St A=R —{-1} ®® & a,b€A & forw a*b=atb+ab gRT
ofRTfia 2 &9 fafirg deon |eda 81 A # * &1 aoaRd Ja9d F1d SIfg aen Rig ifore {6
A & UG T B |

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
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plane.

39 fig & fduis @I o=t W= fdgeit A(3,4,1) iR B(5,1,6) & g/a” WM drell var XZ

THT Bl ufdeee Bl g1 98 BIoT i Sd ST ST I8 a1 XZ 98dd & 91 g4 ©
OR aferar

x-1 y+1 z

Find the equation of the plane containing two parallel lines T—_—1=§and

X y-2 z+1 ) _ . )
2° o g - Also, find if the plane thus obtained contains the line
x-2 y-1 z-2

;Z 1 = 5 or not.

x-1 y+1

R IGEEREE| ] T T

z y-2 z+1
-1 3

X
4 -2 6

eI Jidfdse &R 9Tl AHdA Bl

x-2 y-1 z-2
FHIHROT ST HINTY | 37 YIS fb T ured Foad], T 3 = 1 = 5 PI IFafdee

HRAT & AT el ?

Q.26

AHIHET BT TART B Y URIerd y2 < 4xqer ga 43624-4)/2 <9 & AzEdl &3 & SF%A
ST DI |

Using integration find the area of the region bounded by the parabola y2 < 4Xxand the

circle 4x* +4y° <9

OR arerar
TG B WAN § 9P 4y =X° B 5 Rig (2,1) W W @1 BT FHR0T TR T X = 2y
& x=3y-3. iR &3 &1 eFA%hd F1d I |

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 =2yand x=3y-3 .

Q.27

I -1 1

If 4=|2 1 -3/, find A" and use it to solve the system of equations
1 1 1

x+2ytz=4, -x+y+z=0 &x-3y+z=2 .

1 -1 1
A 4 =12 1 —3| a@ Al &1 Am o AT T TABT START FHEIT
11 |

X+2y+z=4, -x+ty+z=0 &x—-3y+z=2 & & BT H DI |

Q.28

T UhR & Sk F, 3R F, 81 F; & 10% Arseioi 3R 6% BR%BIR® ot & T F, & 5%
ArgeraT 5% d2m 10% BRBIRE 3 2 | Aed) & Rafdal &1 wieor o1 & uzard s fhae
granm & fb S o Bad @ v 14 fH.AT. A8 3R 14 fh.UT. BRBIRG el &I aedhar
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21 afe F, & dFd . 6/— Ufd fham iR F, & 9d . 5 ® Ui fhell i 8 Udd IbR &I
fha=T IdR® IWINT & fog =nfzy  difs <gAaH Jod WR 91fod Uiy o fd Fab =gAad anTd
GOl
There are two types of fertilizers F| and Fy. Fq 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 -
Evaluate : jo \/1 + 4 sin %— 4 sin %dx
| in2 X _4sin X
Hﬁaﬁ?ﬁrﬁm.fo \/1+4s1n 5 4 sin 2dx
OR 3rerar
T 2x(1+ sin x)
Evaluate : _[ ;——dx.
s l+cos” x
T 2x(1 + sin x)
B dx.
e ' _-[z 1+ cos” x
sk sk sk skeoskeoske sk sk sk skeskeoskoskoskoskesk sk
fret & WY 7 RSy AT U | 95 ¢ 30+ W TR TJAd
PO a1 B 3 Al
TMC/D/79/89 8 P.T.O.

Resi.: D-79 Vasant Vihar ; Office : 89-Laxmi bai colony

Ph. :4010685®, 2630601(0) Mobile : 9425109601 (P);7000636110;Email:agyat99@gmail.com.Visit us at agyatgupta.com
PREMIER INSTITUTE for X, Xl & XII .© publication of any part of this paper is strictly prohibited.




