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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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MATHEMATICS
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Time allowed : 3 hours Maximum Marks : 100
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(v) BTPAX F FIIT B JFAA TG 8 | TR TFTF 8, T T TFTIHIT TR FIT G & |

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.

(iti) 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.

G us A
SECTION A

Jo7 GEIT1 & 4 TF JAF Jo7 1 3% BT 8 |
Question numbers 1 to 4 carry 1 mark each.

1. 238 R, fog P(3,-4,5) ¥ S T A 6l TFTS 1A I |
PG|
Tsh A 1 Gl FHIHU [T T 1 qA-fog § 5 318 61 gl W B d

a o - AA A
raept stfiers |fesr 21 — j + 2k 2 |

Find the length of the perpendicular drawn from the point P(3, — 4, 5) on
the z-axis.
OR

Find the vector equation of a plane, which is at a distance of 5 units from

AN A JAN
the origin and whose normal vectoris 21 — j + 2k.
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5 3 8
2. R (2 0 1| h 3dTd ayg I Tg@US A HIWT |
1 2 3
5 3 8
Find the cofactor of the element agg of the determinant |2 0 1.
1 2 3

8.  sin(e¥) I x % TATUE ITFhcH HIT |
Differentiate +/sin (e*) with respect to x.

4.  ATHA THHW y——2x y3e™ 1 U U [T HITT |
dy
Find the integrating factor of the differential equation y% —2x = y3e_y .
y

Qus d
SECTION B

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

5.  HES ey S I S ARy a 3R b aFi W o 8, JE

?:4/1\—3'\+812;B)=—‘/j\+12.
AT
?TE::QIi\+23'\+312,B):—li\+23'\+12?[9ﬂ_c):3/i\+3@’3ﬁ5{§
5 & +Ab TRW ¢ WA E, & A F A A ER |

- -
Find a unit vector perpendicular to both a and b , where

—> A A A —> A A
a =41 —j +8k, b =—j + k.

OR

- AL A A > N
If a 2 2J+3kb -1 +2j+kand ¢ =31 + j are such that
_)

- -
a + A b is perpendicular to c,then find the value of A.

3 P.T.O.



6. A 3 B 2 Tdd geA¢ 8 feh flt P(A) = 0-3 3R P(B) = 05 2 | P(A|B)
3 shifST |

Jrat
T IA H 3 PG I 2 A G ¢ HR GE IA H 4 Hhg 9 3 1A Tig & | TIh

It | Teh T AT [Hehlert ATt & | ThIel 718 Tl H Uk H%g 9 T A
2 B I TTReRar ITd HIT |

Given that A and B are two independent events such that P(A) = 0-3 and
P(B) = 0-5. Find P(A | B).

OR

A bag contains 3 white and 2 red balls, another bag contains 4 white and
3 red balls. One ball is drawn at random from each bag. Find the

probability that the balls drawn are one white and one red.

7. TH IH B A, B 3R C g0 T &9 4 §A i hl TRehdd A — ,

1

3

3R %% | Ife T, TIaT €9 U, Y A B I TIE B &, d I & &
Bl S <kl ITRrehdt 3@ HIfT |

DO |

The probabilities of A, B and C solving a problem independently are %,

é and i respectively. If all the three try to solve the problem

independently, find the probability that the problem is solved.

5 -3

I A:[ 2} qe B_IZB 21} g, @ Al 3@ fifSw | 3@
(AB)™! +ft 3ma hifSw |

-3 1 |3 2 1 1
0 and B™ = 0 10 find A™" and hence find (AB)™".




10.

11.

12.

Eﬂ_dﬁ'%m:

*  dx
Y \2x — x2
Find :
*  dx
2

Y\ 2x —x
3Td <hifo

1
J- 3 3 dx
cos“x (1 -tanx)
AT

A JTd hIFT

1
J‘x(l—x)r1 dx
0

Find :

1
J- 3 3 dx
cos“x (1 - tan x)

OR
Evaluate :
1

J.X(l—x)n dx
0

AR f(x) = X F3 x¢§ 2, I fof (x) A HIFT |

6x —4’
4x + 3

ffx)=——,x# g, find fof (x).
6x — 4 3

X_

T y = a sin (3x — b) F F ®I EUT HH AT Thed THHWT 1A HIRTT,

&l a q°T b TS T B |

Form the differential equation representing the family of curves

y = a sin (3x — b), where a and b are arbitrary constants.

P.T.O.
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T us |
SECTION C

Y97 G&IT 13 @ 23 0% Y9 F9T FH 4 HEH E |
Question numbers 13 to 23 carry 4 marks each.

13.

14.

15.

16.

A
Zotsy fF W) fag A, B, C a1 D fome foufs afew #om: § + 25 - k,
A N A A A N AN ¢
3i —j, 21 +3j +2k d9T4i +3k THAAT R |
Show that the four points A, B, C and D with position vectors
A A N AN A A A JAN A N
1+2j)—-k,31—-3,21 +3j) + 2k and 41 + 3k respectively are
coplanar.

. —> N A N . > N N AN
gdeli v . (31 +4j +2k)=5 W r . (31 —2j —2k) =4 % THR 39
[T T A FHIR F1 Hie S foeg (2,3, - 1) & o 3 |

Find the vector equation of the line passing through the point
ﬁ

(2, 3, —1) and parallel to the planes r . (3/1\ + 43'\ + 212) = 5 and

—> N N N

r .(3i —2j —2k)=4.

IRl THIH x dx —y e (/1 +x2 dy = 0 =1 fafsmse gt F1a shifow, feam
%}7:1“1%5)(:0,
et
WWKCOS(ng—y =ycos(z) +x ol B ShiIlNT |
X X

X

Find the particular solution of the differential equation

xdx—ye¥ \1+x2 dy =0, given that y = 1 when x = 0.

OR
Solve the differential equation x cos (XJ dy =y cos (Xj + X.
x ) dx X

AH AT o A = N x N @ft Ireha G&a1ei & shind Wi &l 9= 7 3R
T9g R 9= A W (a, b) R (¢, d) ARG T haat Al ad = be grT aiamivG & |
T9MisY o6 R T Joadt 999 7 |

arra

st fr f: R-{2) 5 R— {1}, fx) = Xz T IRIING Ba Theh! B | Al

X
g:R- {1} > R-{2}, gx) = 2X1 mmﬁﬁ%,ﬁgoﬂx)ﬂm@rﬁQI

X_

6



17.

18.

19

20.

Let A = N x N be the set of all ordered pairs of natural numbers and R be
the relation on the set A defined by (a, b) R (c, d) iff ad = bc. Show that R
is an equivalence relation.

OR
Show that f: R — {2} > R — {1} defined by f(x) =
g:R- {1} > R — {2} is defined as g(x) = ﬁl’ find gof (x).
X—
RO < TUIGH] 1 SR hieh, Tdg it Toh

2

> S .
is one-one. Also, if

1 x x
1 vy yi=x-yF-2E-%
1 z 22
Using properties of determinants, show that
1 x x2

1 vy y2 =x-y)(y-2)(z-x)

1 z  z2
ﬂﬁxy.yX:XX%,?ﬁg—yfiTﬂeﬁﬁml
atgar N

2
Ifd x=asec®® UM y=atan®0 7, d@ Z—Z I ST |
X
Find d—y,if x . y*=x%
dx
OR 5
d%y

If x=asec®0 and y=atan39, find —5 -
dx

qh ay? =x> b |é|-§ (am?, am?®) T TARIGT T THIHWT T HIY |
Find the equation of the tangent to the curve ay2 = x° at the point

(amz, am®).

ﬂﬁﬁﬁlﬁ:

COoS X

J (Q+sinx)(2+sinx)
Find :
cos X

J (Q+sinx)(2+sinx)

7 P.T.O.



21. fag HifSufe :
n~1 Jx == cos (
Prove that :

tan~1 Jx = —cos (1_XJ,XE[O,1]
1+x

—

- X
1+x

j, x €0, 1]

2
22. Qtl'%y:sin_lx—cos_lx%, ?ﬁmﬁﬁ (1—x2)d—y—xg=0.

dxz dX
dy _dy
dX2 dX

If y= sin” x — cos7! x, show that (1 — x2)

=0.

23. UM JTd <hIfIT :

5
j {|x-3| + |x—4| + |x-5]|}dx.
3

Evaluate :
5
j {|x-3| + |x—4| + |x-5]|}dx.
3
Hus q
SECTION D

J97 G&IT 24 T 29 7% Th Jo7 & 6 37F & |

Question numbers 24 to 29 carry 6 marks each.

24. U DI BH HEAT IR B AT & | IR hT AT F ITsY AT b TR
gfafer HiEat 3t 35 *1 F I 50 FHEET TS TE BT A0 | ThH
FHl Dl T T 30 e 9 T 09 I SFE H 1 H €t 3 | idted stfirehan
40 S TS IS B | Th HHT W T 40 T A 9 Th HA W T 60 T AT
BT 8 | T hifore, Aferepan @y eifvia & & for gfafer ferat SfEar s
feral TS o418 AT | SAferam oy o 1d shifsie | g Tiume gue s9e
30 e fafy @ g« Sifse |

165/1/2 8




25.

26.

A small firm manufactures chairs and tables. Market demand and
available resources indicate that the combined production of chairs and
tables should not exceed 50 units per day. It takes 30 minutes to
manufacture a chair and 1 hour to manufacture a table. A maximum of
40 man-hours per day are available. The profit on each chair is ¥ 40 and

profit on each table is ¥ 60. Determine how many each of chairs and

tables should be manufactured per day in order to maximize the profit.
What is the maximum profit ? Formulate LPP and solve graphically.

TeheH A A @ gal x2 + y2 = 1 W@ x-172 + y2 = 1 & &9 R &3 =1
&he AT SHIT |

AT

gursher fafa @, = & 1 & w1 hif
{(x,y): 9x2 + 4y® < 36, 3x + 2y > 6}

Using integration, find the area of the region enclosed between the two
circles x2 + y2 =land (x-1)?2+ y2 =1.
OR
Using integration, find the area of the region :
{(x,y): 9x2 + 4y2 <36, 3x + 2y > 6}

fecy X;8 :yll :Z;3W2X+2y+z:3aﬁﬁaﬁimmé,

39 T4ewes 1 FIfNT | T@1 & gHad & o= 1w oft 7 hif |
STt

fash-31quTd < 2, 2, 1 > aTell {@1 = @ {@1eii &l AT fowg P dom Q W ehied! g :
x—"17 _ y—5 _ 2_3?[94'[ x—1 _ y+1 _ z+1
3 2 1 2 4 3

F:@UE PQ T THIHIU T T8 T <hIFT |
y—-1 z-3

Find the coordinates of the point where the line X;S =1 =3

intersects the plane 2x + 2y + z = 3. Also find the angle between the line
and the plane.

OR

9 P.T.O.



27.

A line with direction ratios < 2, 2, 1 > intersects the lines
x—17 _ y—5 _ z—3 and x—-1 _ y+1 _ z+1
3 2 1 2 4 3
at the points P and Q respectively. Find the length and the equation of
the intercept PQ.

0O 1 2
I A=(1 2 3|7 @ Al Fm A | AL S s, e A
3 1 1
ﬁwﬁﬁ@ﬁﬂl:
y+2z=5
X+ 2y+3z2=10
3X+y+z=9
HAAAT
3 -1 1
YR ARATSAT I TN ek, MG A=|-15 6 —5| I Fohd
5 -2 2
T HIT |
0 1 2
IfA=|1 2 3|, find AL Using A_l, solve the system of equations
3 1 1
y+2z=5
X+ 2y +3z=10
3X+y+z=9
OR
Obtain the inverse of the following matrix using elementary operations :
3 -1 1
A=-15 6 -5
5 -2 2

10



29.

IA T H 3 ghe a7 4 el ¢ &, i I 1T § 5 e 991 3 il e & |
It I § Ao Th Tig bl L O 11 H TAMTQHA hl T a1 3Heh oG
It 11 & & T i Aigeaan ferelt T qur a8 g whe wE T | TyHidia g
o ¥t Tthe B h TTRiehar sTd hife |

Bag I contains 3 white and 4 black balls, while Bag II contains 5 white
and 3 black balls. One ball is transferred at random from Bag I to Bag II
and then a ball is drawn at random from Bag II. The ball so drawn is
found to be white. Find the probability that the transferred ball is also
white.

TS foh ST TSS9 &9%hal TF STUhad T & Fa-guld 9o hl HdTs
YR o I8 & UK il 2 |

Show that the right circular cylinder of given surface area and maximum
volume is such that its height is equal to the diameter of the base.

11



