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. 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.

® Please check that this question paper contains 29 questions.
e Please write down the Serial Number of the question before attempting it.

° 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. e e
TToTd
MATHEMATICS
Time allowed : 3 hours Maximum Marks : 100
65/1/3 1

(P.T.O.

————— T — S e —



T 3 -

(i) @ ET A E |

(ii) T A-TAH29 o7 & 7t 5 wvel & A 8 - 9, ¥, gaere | @8 54 o7 §
B 8 Y O A B8 | TS T H 8 o7 & A @ A AR FE | T8 7§
11 597 & Fo @ Jo AR HiF H 8 | TS G H6 v & oA @ J% B: AFFHE |

(i) TvE 37 H G} 5l IR e 91, e T 7 T 7 BTG [T T T & |

(iv) o577 2 e 78 & | o o @vs o F1 3, GUS T F3 Y 5, G T %3
T & 79 @08 @ % 3 ot 7 gt Reey & | 88 @t 3wl 4 § S i@ &

-—

. R FE |
(v) W%W#Wﬁ?/aﬁm@ 7 T TFTAHI GRIT HIT
qHa8 |
General Instructions :

(i) All questions are compulsory.

(ii) -~ This question paper contains 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,

! (iif) 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 1o attemp! only one of the alternatives in all such

questions.
] (v) Useof calculators is not permitted. You may ask logarithmic tables, if required.

Eug — 3
SECTION-A

o 9T 1 8 4 7% TS S 1 AF FI 8 |

Question numbers 1 to 4 carry 1 mark each.

1. ﬂﬁBA-B:[f ?]ams:[; g‘]%,amAmml

1f'3A-B=[ T ]andB=|:; g].thenﬁndthematrixA.

1 1
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2. e araw geftewtor Y S 1 T ferfee

dsz : ’T

.3 — > e

: Ld\‘z BN (dr =0

Write the order and the degree of the following differential equation :

’d2v 2 d 4
.3 ———— ) _X ey
; Ld\*’) i (d\') =

e f) =x + 1%,3\%(@) (x) T HI™TC |

Hfx)=x+1, find ad; (fof) (x).

f s YT x-378, y-31T T -1 ¥ F: 90°, 135°, 45° F 0T T € | 76 ¥@ 5
T~ TaTE T HIT |

AYET

e 1 R SRR T SR S g (3, 4, 5) Qe & e e 21 + 2] - 3k %
THR R | |

If a line makes angles 90°, 135°, 45° with the x, y and Z axes respectively, find its
direction cosines.

OR

Find the vector equation of the line which passes through the point (3, 4, 5) and is
parallel to the vector 21 +2] —3k.

R LG |

SECTION -B
9 G 5 8 12 T Tk T 2 3 |

Question numbers 5 to 12 carry 2 marks each.

5. Wﬁﬁﬂ'{:f sin x - log cos x dx

Find : J sin x - log cos x dx.
65/1/3
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| 6. W A hifu l (1 = x?) sin x cos® x dx
: ~Tt
!
| 2
i
i T T S ; Td\' ;
| o
|
T
Evaluate : f (1 —x2) sin x cos? x dx.
—T
' OR
i
bl
Evaluate : ?dx.
~1
7 wheﬁﬁn%wﬁﬁm*whkqta*uam1mwﬂw®a%ﬁ)ﬁ-aﬂmﬁm
: BT AT 7 (if) If T8 f - 2, @ 2 9% wreey et A e 2
Examine whether the operation * defined on R by a * b = ab + 1 is (i) a binary or not.
(i1) if a binary operation, 18 it associative or not ?
8. mAmﬁﬁqmzA-sB+sc=o,aﬁB=[‘§f”m
2 0 2
c=[7 1 6]%|
Find a matrix A such that 2A — 3B + 5C = O, where B = [—g f 2] and
2 0 -2
C=[ 7810 :]

9, U uigr ME W 1, 2, 39 T A a1 4, 5, 6 R U1 A Toran w2, ) Syren S@r 2 |
EET A A bl g1 i A ¥ T W A @ Tt 27 <) v B & uiifya 2 | 3
hifor o 13 <) TIeTE A 1 B ¥=6H & 91 |

A die marked 1, 2, 3 in red and 4, 5, 6/in green s tossed. Let A be the event “number
is even” and B be the event “number is marked red”. Find whether the events A and B
are independent or not. % \, »
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10. aaﬁa;g’?‘_\fcl‘(ai-hﬂﬂmﬁa b &= 31 &, ) frefi e
S | . : HT AT e THHT

F\ > diffe 3 : ' . .
orm the differential equation representing the family of curves y = ** (a + bx), where

& and *b" are arbitrary constants.

Il & T8 $ ©: 7] I T 2 | af "I R R H@n W BN v ater 2, o

(1) S TR (i) HTRHTH S Therant, = srrrewand w - &t 9

eran
TS 1559 TR X 1 N1 527 P(X) T SR d 2, et 'k’ H1E dea 2 ;
e zT&x:O
2k, Ifex=1
PX=x)=1 5, aﬁi—:z
L 0, s
‘K’ 1§ 19 it |

A die is thrown 6 times. If “getting an odd number” is a “success”, what is the
probability of (i) 5 successes ? (ii) atmost 5 successes ?

OR

The random variable X has a probability distribution P(X) of the following form,
where ‘k’ is some number.
k , 1ifx=0

2k afir=il
PX=X)=1 3k ifx=2

0, otherwise

Determine the value of ‘k’.

12. aﬁama&sﬁwﬂﬂ@mmﬁ,ﬁmmﬁsmaaﬁsﬁ%mm
R A3 2 |
aTer
e gk B=doaf s heed -3t + T2k 8 A [F6 2] b
If the sum of two unit veetors is a unit vector, prove that the magnitude of their
differenccis\ﬁ.
OR

If‘£= 2'1\+33‘\+'ﬁ.3=/i\-—2?+-ﬁandc=—31+_| +2gﬁnd[—a’b2]
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13.

14,

16.

@og - H
SECTION - C

o AT 13 A 23 T WoH WA h 4 3 ¢ |
Question numbers 13 to 23 carry 4 marks each.

et 3 e 3 e & et g IR

a b ¢
a-b b-c c-a
b+c c+a a+b

= a3+ b3 + ¢ - 3abc.

Using properties of determinants, prove the following :
a b c
a-b b-c c-a
b+c c+a a+b

= a3+ b3+ c>—3abe.

T SHINIT : tan 14x+tan“163—

A 13

Solve : tan~! 4x + tan~! 6x =

feeRu i 9q=a RAR = {(a, b):aSb}WW&mﬁaééﬂRﬁgwamé,m
AR |

ST
g IV 6 e £ 2N — N, () = 22+ x + 1, T IRIRG &, b Tl e & fobg
ATBICH ol |

B £2N — S, ST&l S B £ 1 IINER R, T T H i 1 hIvT |

Show that the relation R on R defined as R = {(a, b) : a < b}, is reﬂexwe and transitive
but not symmetric.

OR

Prove that the functlon fiN — N, defined by f(x) = x> + x + 1 i one-one but not onto.
Find i mverse off: N — 8, where S is range of f.

Feh y =32 b1 9 TG 1 FHHW 57 e TG A -2y +5= = 0% HATR
& | TR foreg & o O i S ot R ot s i |

Find the equation of tangent to the cirve y = +(3x—2 which is paralle] to the line

4x—2y+5=0. Also, write the equation of normal to the curye at the point of contact.
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17 ’Jﬁlog(.r%y-"m-‘()a? a’fﬁwﬁ?ﬁﬁ =21y

X—y*

e
Lt d
afe y‘—abé,?ﬁa{mﬁﬁql

Iflog (x? + y2) = 2 tap-! (X) showtht“x ——1

=¥
OR
L
If 1Y ~yx=ab find QX ;
2 dx
. N 2

18. ‘Qﬁyr-(sm‘x)*%,?ﬁﬁaﬁﬁmﬁﬁ(]—xz)%ﬁx~x%—2=0.

If y = (sin~1x)2, prove that (1 - xz) Qz -2=0 S/ 3

dr2 ¢ -
QO
“h a,
/ l
19, ﬂ:aﬁﬁm%f f(x) dx = f f(a - x) dx, 3T: f ljsgs’; dx 1 HF AT |
L&‘( \ a a T -
| ¢ 4 _ X sin x
Prove thatf f(x) dx_J- f(a —x) dx, hence evaluate _“] T
0 0 0
- COS'X
20, Wﬁﬁq:f (1 + 510 %) (2+sinx)dx
. . COS.X e
Fmd:_f (1 +sinx) (2 +sinx)
. [P.T.O.
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23.

ly 2x ‘
s T - T \.2y=,\-2+2?fa>f'6?*lﬁf3({ |

3o
e GHIH : (v + 1)%%:2e—y_ 1; y(0) = 0 %1 &t T |

dy 2x
dx w14

Solve the differential equation : sy =x4+2

OR

Solve the differential equation : (x + 1) %}é= 2e7Y =1;y(0) =0.

a5 4k 22 45), 3t +2f —skeeni-6j -k wmm: g A, B, C AR D% fufa
Tres B ) G Y@TEi AB T CD % o9 1 10 51 hi | e i feh 7 afew
- - -

AB 7Y CD 9@ g I &I |

I 1+ '3 + k, 21 + Sfi\, 31 + 2? —3kand 1- 63\ ik respectively are the position
vectors of points A, B, C and D, then find the angle between the straight lines AB and

= -
CD. Find whether AB and CD are collinear or not.

A, %1 98 HH T IR e fere o e eneed & «

1—x_7y—14_z—3 7-7x_y-5_6—z . #
7 e, 3 1 s,ﬂzsﬂmﬁﬁqﬁwﬁmw

yfeeda idt & T |

= = - 7= =5 6=2
Findmevalueof?u,sothatthelinesl3x=7yll4=zz3 I=1x %y 5_____.

and 59 = =" 5

are at right angles. Also, find whether the lines are intersecting or not.
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SECTION - D

SR T 24 N 29 T YR T H 6 35 ¥ |

Question numbers 24 to 29 carry 6 marks each

mmammaﬁtzmmmsﬁmﬁwmwﬁm
HT R | 9 T % Fmior § anm % R T 70/m? 3R EER W 2 45/m? 7

A tank with rectangular base and rectangular sides, open at the top is to be constructed
so that its depth is 2 m and volume is 8 m?, If building of tank costs ¥ 70 per square

metre for the base and ¥ 45 per square metre for the sides, what is the cost of least

expensive tank ? /g

bkl

ﬂﬁA:{l 0 2}3\,3‘1”1%%'
3 1l

37 e et o ol et e
X+y+z=6
x+2z=17

3x+y+z=12
|

Wﬁmﬁmaﬁmﬁn.ma@mmmm:
=122
A:{—-l 3 0}
OR=2 1

bl il .
If A ={ i@ 7 } find A-L. Hence, solve the system of equations
311

x+y+z=6,x+2z=7,3x+y+z=12.

OR
Find the inverse of the following matrix using elementary operations.

1 2 2
A=——130

),
0 ; S%%

(P.T.0.



26, g IO 1 6 2 = 4 T 22 = dy WM 2= 0, x = 4, y = 4 T y = 0 & PRt i &

27,

e ot 1 AR M 3 fRysfr e |
3o

TR 3T R, 39 figey 7 e S o forerds 31 (2, 3), (3, 5)Td (4,4) 8 |

Prove that the curves y2=4x and 2 = 4y divide the area of the square bounded by sides
¥=0,x=4,y=4and y =0 into three equal parts.

OR

Using integration, find the area of the triangle whose vertices are (2, 3), (3, 5) and (4, 4),

@msmalomWﬁmwm%aﬂt@m%amAaﬁt
Bm%lmA%mmm%meﬁzﬁam@mmﬁ
2 U FW HHT T 2 | 1 B % S 1 & R S FHW 9 1 5o 9
SHH~FTT BRI 1 3 52 7 7 gemy 2 lﬁ@mﬁmﬁwmﬁ%m
Sfeifet St 8 \ve 1wy Iyeey | fmiaT 5t T3 A & % w7 15 ey g
T B o I T W T 10 1w B 2 | 5T A 3R 1 B % Tt 7t 7 arfream

.mwﬁ%m,mﬁwﬁmmm?wmﬁmmm%wﬁ

forfe i ames g gt <hife | srfiremem wmy 1 31 i |

A manufacturer has employed Wed men f—lﬂ(_) semi-skilled men and makes two
models A and B of an article. The making of one item of model A requires 2_bosrs:
work by a skilled man and ?.h}rs work by a semi-gkilled man. One item of model B
requires i hour by a skilled man and 3 hours by a semi-skilled man. No man is
expected to work more than &_ILqu_rs perﬁa\y. The manufacturer’s profit on an item of
model A is ¥ 15 and on an item of model B is Z 10. How many of items of each model
should be made per day in order to maximize daily profit ? Formulate the above LPP
and solve it graphically and find the maximum profit.

: [s]
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ﬁ@ (& 4= 1), (3.4, )91 (7.0.6) 1 rr:n"-! q1e WWH#»mea?m#?n s WA
t I HHAE w1 wftaon s e @ e @, )8 e ® v zm g
HIAS & qura R |

AUl

S8 TS F1 iy wiww m S A @ 7= (047) + 2 (042 -f) 70 52
(=1, 3, - &) &1 siafde s R | w0 anae W g 2, 1, 4) 3 3@ T EE oA g o e ‘

i |

Find the vector and Cartesian equations of the plane passing through the points
(2, 2 =1), (3, 4, 2) and (7, 0, 6). Also find the vector equation of a plane passing
through (4, 3, 1) and parallel to the plane obtained above.

OR ‘
Find the vector equation of the plane that contains the lines

e T=(1+9) +2(1+2)-£) and the point (1, 3, - 4). Also, find the length of the
perpendicular drawn from the point (2, 1, 4) to the plane thus obtained.

20 T 3 52 TRt i U et~ wife et E M H A 2 o IO foAT S 5 (31 T
774 Fe 9 8 | ETEIITET <Y HTEAT 1 /LA AT SET 1 hig |

Two cards are drawn simultaneously (or successively without replacement) from a

well shuffled pack of 52 cards. Find the mean and variance of the number of kings.




