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Please check that this question pape'l':contéins 12 printed pages.

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.
Please write down the Serial Number of the question before
attempting it. :
15 minutes 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.

o

MATHEMATICS

fReffa @77 : 3 T2

Time allowed : 3 hours

65/2/3

- 3ferEar 37'&7 100
Maximum Marks : 100

1 . P.T.O.




= 3397 :
@) - TSI AT E |

G) FAITFFT29F7ETN drael dfambas o samg | g gy
10%?7%##9&??@%%7?/@@&#129@7?7%#@%%
WW?/@U@%?WW?%##W@ HEFTE |

- () @vga;ﬁwwa?wm qa:'e/aq, qaﬁc//efe/ ST J7 F1 HTTIHA HFIR
7?@677%???/

(iv) WWW&@W?@??/ @Twwmmﬁzzmﬁawa 3l aret
2 o7 F e /o/ohw?/ @#Wﬂ?ﬁﬁ#mwﬁ/q%w&?ww ‘
g/

() W%W#W#?/Wwﬁﬁwmm'
Tl g% 8 | |

General Instructions :
() All questions are compulsory.

(ii)  The question paper consists of 29 questions divided into three sections A,
B and C. Section A comprises of 10 questions of one mark each, Section B
comprises of 12 questions of four marks each and Section C comprises
of 7 questions of six marks each. |

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

(v) Use of calculators is not permztted You may ask for logarzthmzc tables, lf
required.
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SECTION A
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Question numbers 1 to 10 carry 1 mark each.

1. "= 3 HiRe
\\ dX
sin2 X oS> X

Evaluate :

sin? x cos? x

3 3 0 3)\1 1
C2—')CZ'“ZC:1 EBTWTWl

e wE (4 ZHI 2](2 0} 3w Sl

Use elementary column operations Cy; —> C3 — 2C; in the matrix
4 2) (1 2)(2 0)
equation 1=1 ;
i 3 3 0 31 1

A

3. Yaeit re2i-5]+k+r@l+2]+6k) @
T =716k +pd 2] +2k) F fww wm I AT
; Ly A AN A A A
Find the angle between the lines r =2i —5j + k +A (31 + 2] +6k)
— A A A A A
and r =7i -6k +p(i +2j +2k).

4, szc:A@im 3x,3;araa§éﬁ |A] 0@ |3A] =k |A| B, @ kT °H
faf | )

IfAis a 3 x 3 matrix, |A] #0 and: |3A] = k |A], then write the value
of k. : '
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HITT |

Let R ={(a, 33) : a is a prime number less than 5} be a relation. Find the
range of R. ' , :

cos ™1 (—— —;—) +2sin~ ! (%) EF»T T fafae |

N \ .
Write the value of cos™?! [,, —1— |+ 2sin ! (—-1-]
- 2} 2
Rléf?l ; + 3\ + f{ hl Hfé-‘éi ; En 313[25! 9@‘1%’@\1 |

A A A A
Write the projection of vector i + j + k along the vector j .

R [a+4 Sb] [2a+2 b+2} s é~2b'WW%ﬁ§Ql,

8 -6 8 a-8b

a+4 3b 2a +2 b+2 :
If = , , write the value of a - 2b.
8. -6/ 8 a—8b)

; ﬁﬁrm’m%ﬁaq:

A A A AN A A A A3 A L

ix(j+k)y+jx(k+i)y+kx(+j)
Write the value of the folloWing:

A A A A A A A A A

ix(j+E)+jx(k+i)+kx(i+])
T | HIT

1

; ,
xe* dx '
L

0
Evaluate :

1

2
J‘ xe* dx

0
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Question numbers 11 to 22 carry 4 marks each.

—> —> :
11. asﬁs'qﬁﬁ‘er%sr 2, b, ¢ wﬁa%aﬁaﬁxmaﬁ a+b,btec
Rl Tia wa?ﬁaél
JU>al
, . . > : —

@‘memmmﬁ‘cﬁﬁsﬁ 2+ b T a-b W
o= A A A - A A A
TEaa e, el & =i+j+ k 9 b =1i+2j+3k.

~ - =

Show that the vectors ?, b, ? are coplanar if and only if '—2 + b,

= - = ,
b + ¢ and c¢ + a arecoplanar.

OR
Find a unit vector perpendicular to both of the vectors a + b and
> > S oA A A D A A A
a —b where a =i+j+k, b=1+2j +3k.

12, f(3:02) AfrRe T SIEE % 2 T 9% T i, SEl f(x) = 3x% + 5x + 3
7
ST
. T8 U 19 e e Bem f(x)=%x4—4x3_45x2+51
(@) @ adumE R
(b) FEReEIE T |

Find the approximate 'valuel of f(3y-02), upto 2 places of decimal, where
fx) = 3% + 5x + 3.
| OR

Find the intervals in which the function f(x)= %X4 — 4x% — 45%% + 51 is

(a)  strictly increasing.
(b)  strictly decreasing.
65/2/3 - 5 o P.T.O.




13. 39%d i (2 - 2)dy+(y2+x2y2)dx 0 =l g IR, ﬁm%%
9§ x=1%,@ y=1 2|

Sqlve the differential equation (x? — yx%) dy + (y2 + X2Y23 dx = 0, given
that y =1, when x=1.

14, x% R A |
cos (tan~ ! x) = sin [cot‘ ! %}
e
Rg#fmfe:
cot 1 7+cot™ 8 +cot- 118 =cot"13
Solve for x : |

cos (tan’ 1 %)= sin [cot" 1 —z)

OR
Prove that :
cot ' 17+cot 18 +cot7118=cot" 13
15. T £:Wo W, fx=x-1, TR xRN fw=x+1, o0 x a3,
o aRwTiie § | gwisy f6 £ sgeroli § 1 f o yRem sa FiRm, S5t w
Tl qul TEetl 1 g=E R | ; |
, Let’ f: W-— W, bedefined as f(x)=x~—1, ifxis odd and f(x)=x+' 1, if

x is even. Show that f is invertible. Find the inverse of f, where W is the

set of all whole numbers.

16. 378! THR § Bt T a9 H 52 Tl A TS F A 4w Ageew (e
ﬁm%)%@wnﬂwmﬂquﬁﬁmwmwm
HIVT | o7 mewmﬁﬁml

Three cards are drawn at random (without replacement) from a well |
shuffled pack of 52 playing cards. Find the probability distribution of
number of red cards. Hence find the mean of the distribution.
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17. 3l x=acos O +bsing A y=asin@ —Db cos 0 %,?ﬁi{ﬂfﬁqﬁ

d? d

S

If x=acs®+bsin® and y=asin 6 - b cos 6, show that
2 ,
dxz dx

18. WM FId FIfT

xcos'lx

dx
9 :

1-x
U

Wﬁﬁﬁﬁﬁﬂl:

j(3x—2) 2Zrx+1 dx

Evaluate : 4

X cos”1 X

OR

Evaluate :

J'(3x—-2) ?+x+1 dx

65/2/3 P.T.O.




19, ﬁm%fﬁaafmé aﬁllaﬁtlﬁaﬁa?ﬁaﬁmﬁm

ZJ —4k +x(21 +3J +6k)
/1\ "‘33 _5k +u(41 +63 +12k)
Find the distance between the lines ll and Iy siven by ik

: ll;?-_- i +2J --4k @l s +6k)

v

" ‘124;« ¢ =31 +33 —5k +u(41 +63 +12k)
20, = S e x"%z e

- Solve the ‘d”ifferéhfiaizeqﬁatioﬁ x log x %Z ,,+~y‘== —2- log x o
21, Afe cosy',x cos (a+y)'ﬁ€Tcosa¢+1% ?ﬁﬁ:@ﬁf@&%
’ fll cos (a+y) '

dx 'sma el

dy cos (a + y)
sina

Ifcosy= X oS (a+ y) Where cos a# + 1, prove that —

22. 'rf-m%wﬁ%mﬁﬁmﬁaﬁﬁm

"aQ' - be ac+c2
_|a®+ab  b? ac |=4a’b%c?

ab. o bPabon e

L‘ Prove the followmg, QSing' pi'bpei't_ieé of determihaﬁts‘ L
a2 0 be  ac+c?|

a’+ab b’ ac |=4a?b%?

; ab, i b2~’+;bc»f : czy

b SR




SECTIONC

v @23 829 7% JEH FH FH6 HFE |

Question numbers 23 to 29 carry 6 marks eac'h.k -

23. @wmmma@wmss@maumsWﬁ

| @Wﬁﬁ@ﬁ%ﬁ@@ﬁmﬁ%l@ﬁm@%
ﬁﬁwﬁzﬁv@m@ﬁsﬁaaﬁxsaﬁsﬁmﬁm@?ﬁ%m
@ﬁ@%ﬁﬂhﬁlﬁ@@ﬁﬁﬂ%ﬁ&ﬂ%@ﬂtﬁm‘@?ﬁ
%l@msﬁﬁ#a&mzoaéaﬂrvﬁﬁmﬁmﬁssﬁﬁsa&mﬂ
_12@%@%%:@@@%«?25@1%@@@@%
T2 15 BT 2 | e W gu e Pt fififa @ d 7o SS9 A g,
ﬁm%%sﬁﬁqﬁﬁwﬁwmw%ﬁmm@r
maﬁ@%&ﬁsﬁwwwmmwmml

A cottage 1ndustry manufactures. pedestal 1amps and Wooden shades,
each requiring the use of a gr'lndmg/cuttlng machine and a sprayer. It
takes 2 hours on the gx'indingICutting machine and 3 hours on the sprayer
- to manufacture a pedestal lamp It takes 1 hour on the grinding/cutting
machine and 2 hours on the sprayer to manufacture a shade. On any day,
the sprayer is available for at the most 20 hours and the grmdmg/cuttmg
machine for at the most 12 hours. The proﬁt from the sale of a lamp is
T 25 and that from a shade isT 15 Assumlng that the manufacturer can
sell all the lamps and shades that he produces hoW should he schedule '
his daily production in order to max1mlse h1s profit. Formulate an LPP

and solve it graphically.
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24, w1 S T AR R R (1, 1, 2) R # 9 S
. 2x+3y- 2z-—5'aerr X+ 2y — 3z_8maaaa%|mwmmm
T & R P(-2, 5,5) i gt 7@ HR | |

3121'31

fomgatt A@Q, -1, 2) A1 B, 3,'4>ﬁﬁaﬁareﬁ%@1wm xiyias
% wfresed fomg A forg P(-1,-5,-10) @ gl 31 i |

Find the equation of the plane that contains the point (1, — 1, 2) and is |
perpendicular to both the planes 2x + 3y —2z=5and x + 2y — 3z = 8.
Hence find the distance of point P(-2, 5, 5) from the plane obtained

above.
OR

Find the distance of the point P(-1, -5, —-10) from the point of
intersection of the line joining the points A(2, -1, 2) and B(5, 3, 4) with
the plane x—y +z= 5.

25. Q@ feeme™ P e Q o T T Rl B wERiwd, ST 9 A b
it R 3 e § | e P o e 8, 2 7o 1 et #
A Il WHAN: T x, Ty AT z 1 e & Sele QR g
T T 2,200 % | e Q v HE: 4, 179 3 frenfidl 1 37 T W o
@E?s,looha%m%(ﬁmﬁamPﬁﬁﬁ?ﬁq@ﬁma@Wrﬁr
T =T 7) lqﬁﬁ?ﬁﬁﬂﬁ*q{ﬁqﬂq@-@gﬁwuﬁ@d@?1,200
2, 7 STl 1 s e e e % e 4 é e o A AR |
I i el o SAfaft T I A YA, aﬁméﬁ%mm
BT =Ty | |
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Two schools P and Q want to award their selected students on the values
‘of Tolerance, Kindness and Leadership. The school P wants to award ¥ x
each, z y each and T z each for the three respective values to 3, 2 and
1 students respectively with a total award money of T 2,200. School Q
wants to spend T 3,100 to award its 4, 1 and 3 students on the respective
values (by giving the same award money to the three values as school P).
If the total amount of award for one prize on each value is ¥ 1,200, using
matrices, find the award money for each value.
Apart from these three Values suggest one more value which should be
considered for award.

26, TE Sl S 2000 TR IEH!, 4000 FR IAEEH T 6000 Th STTRT T
o et & s e 8 1 RIS S 001, 0-03 T 015 F |
g AR (o) § ¥ TF eI W ST § | 3@ AR F TR
T T T ST B ol TTEhar Sd shiforg |

AT

a%@ﬁm@%ﬁ@maﬁwn@ﬁﬁﬁaqﬁ, Ueh-TF Heh el
Hfea, Fee S & | e T HIT 6
@ wfifFRAmEEST I
(i) HITA3TWILHE |
i) g oft o S AN B |
‘ An insurance company insured 2000 scooter drivers, 4000 car drivers and

6000 truck drivers. The probabilities of an accident for them are 0-01,

0-03 and 0-15 respectively. One of the insured persons meets with an
accident. What is the probability that he is a scooter driver or a car
driver ?

OR

Five cards are drawn one by one, with replacement, from a well shuffled
deck of 52 cards. Find the probability that

1) all the five cards are diamonds.
(ii)  only 3 cards are diamonds.

(iii) noneis a diamond.

65/2/3 11 , P.T.O.
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27. a‘lﬁqﬂi‘;+-§=1 o @ +-32’-=1 T AR B 8w St T

2

. 5
Find the area of the smaller region bounded by the ellipse 59—— + %— =1

and theline =5 _1
: 3 2 '

28. TF 0 SN TE I & o w1 A k B, el ko o 2 | Rig ift
= W)w%w%ﬁaaﬁﬁgmw%w%w% [
‘The sum of the perimeters of a circle and a square is k, where k is some

constant. Prove that the sum of their areas is least when the side of the
square is equal to the diameter of the circle.

29. UM Fa Hifvw .

nl4 : : ,

sinx+cosx .
J 9+16sin2x -
0 , e

Evaluate :

n74

squ'—f:qsx di .
§ 9+16sin2x

0
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