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e Please check that this question paper contains 11 printed pages.

e (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.

e Please check that this question paper contains 29 questions.

e Please write down the Serial Number of the question before
attempting it.

e 15 minute time has been allotted to read this question paper. The question
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the

students will read the question paper only and will not write any answer on
the answer-book during this period.
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FH11 577 & 578 @ 9% GRAF F Z | GV T F 6 97 & o8 & J4% &: 3k
#E

(iii) @€ 37 4 gyl Fo9] & IR T Feg, UH qIa A9l Jo7 B SEavIHaFan a7 7
THd & |
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fashey 57 BT & |

(v) FAFAX & JIIT F AT TG & | TG HETF §l, T ST TFTIHT GRIET FT
g&Ha 8 /1

General Instructions :

(i) All questions are compulsory.

(it) The question paper consists of 29 questions divided into four sections A, B, C
and D. Section A comprises of 4 questions of one mark each, Section B
comprises of 8 questions of two marks each, Section C comprises of
11 questions of four marks each and Section D comprises of 6 questions of
six marks each.

(iit) All questions in Section A are to be answered in one word, one sentence or as per
the exact requirement of the question.

(iv) There is no overall choice. However, internal choice has been provided in
1 question of Section A, 3 questions of Section B, 3 questions of Section C and
3 questions of Section D. You have to attempt only one of the alternatives in all
such questions.

(v) Use of calculators is not permitted. You may ask for logarithmic tables, if
required.

Qs A
SECTION A

o7 G&IT 1 & 4 7% I Jo7 1 3% BT 8 |
Question numbers 1 to 4 carry 1 mark each.

1. wmaat ¢ .(i—2] —2k)=13 T .@3i-6] +2k) =0 %= H

-1 FT HINT |
FET

TUAA 2x +y — z = 5 G x-37& T h1e Y IFq:GUS hl T8 J1d hifoY |




Find the acute angle between the planes ? .(/i\—23'\ —212): 1 and

T .3 65 +2k)=0.
OR

Find the length of the intercept, cut off by the plane 2x + y —z = 5 on the

X-axis.

2. ZIﬁy=log(c0sex)%,?ﬁg—zfﬂ_dﬁﬁﬂll

If y =log (cos €), then find g—y :
X

8. ATH TN AFE A |A| =47 1Tl |A. (adj A)| T I Fq HINT |
A is a square matrix with |A| = 4. Then find the value of |A . (adj A)|.

4. TOTO 3T A i [O00W H GL A y = A sin x % HA Dl HHUA B I
3AIhel FHIRIUT SETST |

Form the differential equation representing the family of curves
y = A sin x, by eliminating the arbitrary constant A.

g us d
SECTION B

FoT GEIT5 T 12 T 9% To7 & 2 HF & |
Question numbers 5 to 12 carry 2 marks each.

5. T I

J x.tan1x dx

AT

3T hHIT
J‘ dx
1/5—4X—2X2

3 P.T.O.



Find :
I x.tan1x dx

OR
Find :

dx
"- \/5—4X—2X2
6. T 3rasher GHIHIUT T 8 A it :

dy .
—~ +y = cosxX—sin X
dx

Solve the following differential equation :

d .
& +y = cosx—sin x

dx
7. El'l_d@ﬁﬂ'{:
0

J‘ 1+tanxdX

1-tanx

Find :

3

1+tanx dx

1-tanx

Q—'o

&~ a

8. AT ERIT «: RxR > R,axb=2a+b,a,becR ¥ qieisag &K 78 8 | S
i f6 w0 a7 ww fgamard @ik @ | 3 &1, @ 9@ HE 5 =0 3=
GIEERI I

Let = be an operation defined as = : R X R — R such that
axb=2a+Db,a,belR. Check if x is a binary operation. If yes, find if it is

associative too.




10.

11.

3 fargatt X ot v 3 feufy s o 32 + b 3 a2 —3b 3 | 0 fag Z
=1 feufa afew forflae it o T@m@vs XY =t 2 : 1% amer suma 8 fawrfsra s
2|

HAYAT
- - ;
T & = 1+ 2) —3k 3 b =3i— ) +2k o @few § | culse f5
- - - o . .
Tfger (a” + b )3 (a2’ — b ) TER Feaq AT § |
- - - -
X and Y are two points with position vectors 3a + b and a — 3b

respectively. Write the position vector of a point Z which divides the line
segment XY in the ratio 2 : 1 externally.

OR
— A A A —> A A A
Leta =i+ 2j —3k and b =3i-j +2k be two vectors. Show that

> o - > .
the vectors (a + b )and (a — b ) are perpendicular to each other.

e foamem & 8 fafuse foenfofai, S8 3 <o ofit 5 wiefrai 2, & 4
eI gfenfirar & forw 4 foenfat <t e S w1 ==A foman S 2 | aifRiesan
31a hifsre for 2 el 3R 2 Tt o1 === fomam mam a1 |

HYAT

T Sglashedtd The § 5 U @, T IR % diF SwTied ST § | SEehl F
TTRreRdr & foh Uk foremefl shad STgHM M X =R A1 ik Tl W @6l SW g
m ?

Out of 8 outstanding students of a school, in which there are 3 boys and
5 girls, a team of 4 students is to be selected for a quiz competition. Find
the probability that 2 boys and 2 girls are selected.

OR

In a multiple choice examination with three possible answers for each of
the five questions, what is the probability that a candidate would get four
or more correct answers just by guessing ?

@WW@A@IBQ’ME?HW@%%@@WW:%

ﬁ?é% | Ife 1, TaaT TY U, THEN A B 1 JIH HLd &, df ATk

3Ta shifaT for g9ET 8 81 Sl g |
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12.

The probabilities of solving a specific problem independently by A and B

are % and % respectively. If both try to solve the problem

independently, find the probability that the problem is solved.
2 3
S A{5 7} % faU (A + A) ¥ HINT Jon denva hifve & a8
T AT 7 |
2 3
For the matrix A = {5 7} , find (A + A’) and verify that it is a symmetric

matrix.

@ us |
SECTION C

97 G&IT 13 T 23 T JA% Jo7 & 4 HFH & |
Question numbers 13 to 23 carry 4 marks each.

13.

14.

TH 13 m el HE FEAE AR 6 TR Pl g3 & | Hiel b A= w1,
S W G ER " g 2 cm/sec I G Y WA A & | FEAR T gHh
SAE P AU @ g I digl & M H U arR A 5 mA gl Wy ?

A ladder 13 m long is leaning against a vertical wall. The bottom of the
ladder is dragged away from the wall along the ground at the rate of
2 cm/sec. How fast is the height on the wall decreasing when the foot of
the ladder is 5 m away from the wall ?

forg shifor 6 -

cos™1 (B) +sin™ ! (éj = sin! (@)
13 5 65

Prove that :

cos™1 (B) +sin™! (éj = sin! (@)
13 5 65



16.

17.

18.

a a 1
fog ifse f& J-f(x)dx - I f(a — x) dx, 3: sz(l—x)ndx w1 0
0 0 0
A I |
a a 1
Prove that j f(x)dx = I f(a — x) dx, and hence evaluate I xz(l—x)n dx.
0 0 0
9, d%y dy 9
Ife X =sint, y = sin pt %, ar fag Fifse 5 (1 - x2) —5 —xd— + p“y = 0.
dx X
AYAT
1+x2 —|1-x2
cos™! x2 % AU tan~! \/ X \/ X Ww?ﬁﬁml
\/1+x2 +\/1—x2
2
If x=sint, y = sin pt, prove that (1 — x2) 4y —Xd—y +p2y = 0.

OR
\/1+x2 —\/1—)(2
\/1+X2 +\/1—x2

} with respect to cos 1 x2.

Differentiate tanll

e 08+ ) o ¥ wie wHmEReR HiRT |

sin (x + b)

Integrate the function M w.r.t. X.

sin (x + b)

T AT F A=R-(2) M B=R- (¥ 13R f: A > B, fx) = X‘; Zm

JRTYT eld B, 1 SMSY foh £ Tehehl qAT 3TT<3esh & | 31q: £ 1 ;a hifvw |
JreraT

Ttee o o= A= {xc Z: 0<x <12} ¥
S={a,b):a,be Z |a—b|,3 q 9IST g} g Ygd &Y S Teh JoIdl §aY % |

7 P.T.O.



19.

20.

Let A=R -{2} and B=R - {1}. If f: A — B is a function defined by

flx) = x—1 , show that f'is one-one and onto. Hence, find f -1

X —_
OR
Show that the relation S in the set A = {x € Z : 0 < x < 12} given by

S={(a,b):a,be Z, |a—b]| is divisible by 3} is an equivalence relation.

sl g W =1+x2+y2 +xX2y?Hl g i, femmn g fep y =132

AT

et T Y - Y o fyfire gl W i, R @ Ry = 1

dx XZ n y2

BT x=03% |
Solve the differential equation 3_}7 =1+x%+ y2 + x2y2, given that y = 1
X

when x =0.
OR
dy Xy

Find the particular solution of the differential equation — = ,
dx X2 4 y2

given that y = 1 when x = 0.

4—-x 4+x 4+x

G |4+x 4-x 4+x|=0%, d AR & TUTEHT HT T HLh x B
4+x 4+x 4-x

HH F1d HIT |

Using properties of determinants, find the value of x for which

4-x 4+x 4+x

4+x 4-x 4+x|=0.

4+x 4+x 4-x



21, TEaell © .(i+2) +3k)—4=03R 7T .21 + —k)+5=0%F

Yfeeded Y@ i sl & arel SR gwas ¢ . (5i + 3] — 6k) + 8= 0
% TEEd, THAA T HIGW THIHIU T hITrT |

Find the vector equation of the plane which contains the
AN AN JAN
line of intersection of the planes ? (1 + 25 +3k )-4=0,
A A AN
? . (21 +j —-—k)+ 5 =0 and which is perpendicular to the plane

T .51 +3] —6k)+8=0.

22, uf: =m fig frss foufy mfew AT + 2 +k), B@i +xj + 5k),
cil +25 —2k) M D@1 +5; — k) TuacH ¥, @ x F AW 71 HIHT |
Find the value of x such that the four points with position vectors,

N N A A A N A A A N N N
ABi +2j +k),B4i +xj +5k),C4i +2j —2k)and D(61 +5j — k)
are coplanar.

23. A y=(logx)* +x°8% B, j—y F1a hifsr |
X

If y = (log x)* + x!°6 %, find dy
dx
WUE g
SECTION D

J97 G&IT 24 T 29 T Tb Jo7 & 6 37F & |

Question numbers 24 to 29 carry 6 marks each.

24. Tog (2, 3, 2) ¥ oW 4Tl W H AW FHHW Fq HNC S fE T
T =2l +35) +a@i-3) +6k) % TwiR 2 | o@: T o Yl % o=
1 gt ot s HIf |
arra
g P(3,2, DA AAA 2x —y + z + 1 = 0 W EIH T AF % 191G Q % Fe3meh

Fa HINT | Tad g PQ ot I HINT qem e FHaA I T U0 oAd 5
34 forg P 1 wfafers ot s <RiIfS |
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25.

26.

Find the vector equation of a line passing through the point (2, 3, 2) and
%

parallel to the line T =(— 21 + 37) + A2i— 3] + 6k). Also, find the

distance between these two lines.

OR

Find the coordinates of the foot of the perpendicular Q drawn from
P(3, 2, 1) to the plane 2x —y + z + 1 = 0. Also, find the distance PQ and
the image of the point P treating this plane as a mirror.

2 -3 5

RISk Utk EA=RON GRI 3TSYE (3 2 — 4 | 1 gy WA I |
1 1 -2
HAYAT

frefefiad Wash FieRor TR i STIET o SN ¥ & HifT
X+2y—-3z=-4
2x + 3y +2z=2
3x—3y—4z=11

Using elementary row transformations, find the inverse of the matrix
2 -3 5

3 2 -4\
1 1 -2
OR
Using matrices, solve the following system of linear equations :
X+2y—-3z=-4
2x+3y+2z=2
3x—-3y—-4z=11
FHTRAA T § WAl y2 = 4x 3R I 4x2 + 4y° = 9 § TR &= &1 &%
T HITT |

HAAT

TR fafer &1 ST Xd gY UH &9 1 &% WA ST ST Tk T
3x-2y+1=0, 2x+3y—-21=0 M x-5y+9=0 Ao gan 2 |

10



217.

28.

29.

Using integration, find the area of the region bounded by the parabola
y2 = 4x and the circle 4x% + 4y% = 9.

OR

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

T ST I 3000 ASRhA @Teish, 6000 Fhet Tt 3R 9000 HR =ATcAhi
1 SHT HA 8 | Th HI3fhd ATcieh, Thel TTeTeh o HR AT hl gHedl B
1 ITRERAT AT 0-3, 0-05 3T 0-02 & | STHThd SARRAl H § Th GHSAE &
M1 ] | 39 Sk o Arsfehal dTeteh B Shl ITRIshar T 8 2

An insurance company insured 3000 cyclists, 6000 scooter drivers and
9000 car drivers. The probability of an accident involving a cyclist, a
scooter driver and a car driver are 0-3, 0-05 and 0-02 respectively. One of
the insured persons meets with an accident. What is the probability that
he is a cyclist ?

e 5 s A LYy v XY 1 8 R
el AT HIT |

Using integration, find the area of the smaller region bounded by the
x2 y2 Xy

ellipse — +=—=1 and the line —+==1.
9 4 3 2

Tk HTureRdl ¢ 3T S 1 3cdTed hidl & | Ueh Uehe Fai o 0T H§ A3fi9 A
T 1 92T 3N AT B W 3 =S Y HiAT USdl 8, Se(eh Ush Uehe sl o AT
H 39U AT A WIMN 19T G B W HM hAT 9Sdl & | 98 421 &
T 35 Ufd Uehe QAT Sieel & T 14 Ufd Yohe oY HAT 7 | Al giafer e
TRf T 3Afehad 3TN 12 = TohaT S, a1 T & fehad Qehe IcdTied fohu
TG Tfeh STRehad AW AT 51 Toh ? 38 RGeh TUTHA THET SR TTH g
& hIT |

A manufacturer produces nuts and bolts. It takes 1 hour of work on
machine A and 3 hours on machine B to produce a package of nuts. It
takes 3 hours on machine A and 1 hour on machine B to produce a
package of bolts. He earns a profit of ¥ 35 per package of nuts and
¥ 14 per package of bolts. How many packages of each should be
produced each day so as to maximise his profit, if he operates each
machine for atmost 12 hours a day ? Convert it into an LPP and solve
graphically.

11



