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e Please check that this question paper contains 12 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 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.

TTfore

MATHEMATICS

FEgiRa a7 : 3 a2 S7ferBa 37% : 100
Time allowed : 3 hours Maximum Marks : 100

65/2/1 1 P.T.O.




HTHTT (3397

(i)

(ii)

(iii)

(iv)

(v)

Tt o7 7T & |

59 Y97 U7 5 29 Y97 & 51 o7 @USl H fawif5id & - 37, a awm g | @8 7 F
10 357 8 o779 @ 59% Ueb b &1 & | @S & § 12 ¥¥7 3 Io7% & I9% aR
HEFE | TS THT I97 3 9789 G I9% D: Ak HT & |

GUZ 37 4 gyt Jo7 & IR TP I, Tb JFT YT Fo7 Bl HTTeIhal IJaR
3T 57 ghad & 1

7of 397 77 F [3%eT 781 8 | BT ot IR a7l @t 4 FeAl g aor 9 37 qre
2 ¥o9l 7 3R fasheq 8 | 08 @y Y991 4 @ 379! U &7 [GhcT 8T T
g1/

FAPI F T H SFHIA TG E | Ie VIS & @ T TFIIHIT GRIET
i T & |

General Instructions :

(V)
(ii)

(i11)

(iv)

(v)

65/2/1

All questions are compulsory.

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.

All questions in Section A are to be answered in one word, one sentence or

as per the exact requirement of the question.

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.

Use of calculators is not permitted. You may ask for logarithmic tables, if

required.



Qs A
SECTION A

JT GEIT 1 G 10 T Jcdb J97 1 37h H1 & |

Question numbers 1 to 10 carry 1 mark each.

1. HH R={(a,ad:a, 99 ¥ S AN G613} Tk G99 2 | R 1 IR 31

HIfT |

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

2. cos_l[—%j+2sin_l(%j Wﬂﬁ%ﬁ\@ﬁ |

Write the value of cos™! (— %) +2sin~ ! (%j )

3 3o 3)l1 1
Cy — Cy— 2C; T T ST |

4 2 1 2\(2 0 . . . ) .
3. IR U = H yRfee T@w dfshanedi
Use elementary column operations C, — C5, — 2C; in the matrix
4 2 1 2\(2 0
equation = .
3 3 0 3/(1 1

a+4 3b
8 -6

{2a+2 b+2

J 2, @ a—2b %1 AH fafau |
8 a—8b

a+4 3b 2a+2 b+ 2
If = , write the value of a — 2b.
8 -6 8 a—8b
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5. AGATHUE 3x3 A 8 b |A| 20T [3A| =k |A| &, @ k & AH
fefEu |

If Ais a 3 x 3 matrix, |A|#0 and |3A| = k |A|, then write the value
of k.

6. T I hifST :

dx
sin? x cos? x

Evaluate :

dx
sin? x cos? x

7. UM Jd $IfT

n/4

J tan x dx

0

Evaluate :

n/4

J- tan x dx

0

8. WM i+ + k EREW ) % W vaw fafaw |

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

9. WRW 21 —3] +6k % SR TH VAT TN [ AT e i

21 95 2 |

AN A AN
Find a vector in the direction of vector 2i — 3 + 6k which has
magnitude 21 units.

65/2/1 4



10. Y@ £ =21 -5 +k +1 (31 +2] +6k) @
T =71 -6k +u(i +2] +2k) % &= & B0 7@ HIAC |
- A A A A A A
Find the angle between the lines r =21 -5 + Kk +A (81 +2j +6k)
RN A A A A A
and r =71 -6k +p(i +2j +2k).

Qs d
SECTION B

J97 G711 G 22 T Jedb G974 376 HT &8 |

Question numbers 11 to 22 carry 4 marks each.

11.  HrT f:W—)W,f(x):x—l,?lﬁ{X%W%H?ﬂ filx) =x+1, ?Jﬁixﬂ'q%’,

o aRwTiE B | guise 56 £ sYeprola B | f o gfdelw a i, sei W
Tft quf Tsti w1 9= © |

Let f: W —> W, be defined as f(x) =x—-1, ifxisodd 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.

12. x fou g i :

cos (tan~ ! x) = sin [cot_ 1 %)

HAAT

forg shifsre o -

cot 1 7+cot 18 +cot 118 =cot 13
Solve for x :

cos (tan” ! x) = sin (cot_ 1 %)

OR

Prove that :
cot 17 +cot 18 +cot 118 =cot 13
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13. GRfUreR o TUTEET 1 YT R frg hifse R

a+x y zZ

)
X a+y z =a“(@a+x+y+2)
X y a+z

Using properties of determinants, prove that

a+x y zZ

_ L2
X a+y zZ =a“(a+x+y+2z)
X y a+z

14. IC x=acosO+bsin® TN y=asin®—bcosd g d cuis¢ fH

2
yzd—y—xd—y+y=0.
dx? dx
If x=acos O +bsind and y = a sin 6 — b cos 6, show that
2
yzd—y—xd—y+y=0.
dx? dx

15. AR xMyio(x+y)™*R R, @ Rag S fh ?;z_
X X

)m+n

If x"y*=(x+y dy %

, prove that —— =
dx

16. f(3-02) ! Hieehe WH M o 2 TIHT doh JTd ShINTT, ST&T f(x) = 3x2 + 5x + 3
7|

YUt

I3 ITAUA F1d hie T8 wed f(x)=gx4—4x3—45x2+51
(a) TR IIAHZT |

) TREsEaE g

Find the approximate value of f(3-02), upto 2 places of decimal, where
fix) = 3x% + 5x + 3.
OR

65/2/1 6



17.

18.

65/2/1

Find the intervals in which the function f(x) = gx4 —4x3 —45x% + 51 is

(a)  strictly increasing.

(b)  strictly decreasing.

A 19 hIT

X cos_1 X

e &

YT

A F1d il

I(SX—Z) 2 +x+1 dx

Evaluate :

X cos_1 X

e
OR

Evaluate :

I(SX—Z) 2 +x+1 dx

IgHA THRT  (x2 — yx2) dy + (2 + x2y2) dx = 0 &l & hifog, fean 2 T

N x=1%,?‘ﬁ y=1 %l

Solve the differential equation (x% — yx?) dy + (y% + x°y?) dx = 0, given

that y=1, when x=1.

P.T.O.



19.

20.

21.

22,

65/2/1

3Aqhel FHIH 3_}7 +ycotx=2cosx %l g hIfWY, faam @ foh e X:g
X
g @ y=07%|

Solve the differential equation 3—3’ +y cot x = 2 cos X, given that y =0,
X

when X=E.
2

Ttz T gfew ?,E},_c) AT i AR s FaA TR & + b, b + o
M ¢+ a wHaT F |
sTeraT

¢ ¢ > - - -
Teh UHT A Ay A hive ST i @fesi a + b 991 a — b W
. —> A A A —> A A A
Ead g, 98l a =i+j+ k a1 b =1 +2j + 3k.
-> 7 > -
Show that the vectors a, b, c¢ are coplanar if and only if a + b,
- - - -
b + ¢ and c¢ + a are coplanar.

OR

9
g) b and

Find a unit vector perpendicular to both of the vectors +

RN — - A A S < A A A
a—b where a =1i+j+k, b=1+2j +3k.

@i, fes e wefisrter 1 &, o o= i =aad g 91 HiNT
RN A A A A A RN A A A A A A
r=i+j+M2i—-j+k) @M r=2i+j-—k+ uBdi-5j+2k).

Find the shortest distance between the lines whose vector equations are
RN A A A A A RN A A A A A A

r=i+j+AM2i-j+k)and r =2i +j —k + u@B8i —-5j +2k).
B! THR H Wl T3 AW I 52 Tl h TG H § dF u Agesar (T
gfaEema T &) et U | el T ATe ud B T o1 IiRekdn s ST
ST | 37d: e T 71T FM@ HIWT |

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.

8



@ us A
SECTION C

J97 GEIT 23 T 29 T Jodb J97 & 6 3F & /

Question numbers 23 to 29 carry 6 marks each.

23. q oo P au Q 9+ g4 gY foranfeli sl weiiardt, Sarddr 9o Aqca
Tl W YRR ST STed § | fomer™ P oetad shaw: 3, 2 qun 1 fenf w5
TF ool WHW: T x, T y QA T z &A1 A18AT § S 31 JEHRRI I Hel
oI T 2,200 7 | foermem™ Q 319 st 4, 1 e 3 fornfef=i &1 39 qewi % fore
Fel T 3,100 A1 =TEal § (o fewmer P99 € N gl W oad geEhr afi
1 =TEdT B) | Afe 3 il el W ey T Uh-ush G sl e TRT T 1,200
7, dI TR T TN hich T oo o [T & T8 TWhR TR F1d I |
39 A el b Il Toh I qed FATSY, S GEHR < o forw s
T =T |

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, ¥ y each and ¥ z each for the three respective values to 3, 2 and
1 students respectively with a total award money of ¥ 2,200. School Q
wants to spend ¥ 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.

24, <UTEC fF W A Go a1 U MW IR Al S H HA IER &A% <A
BTN 9 IFeh! HdTg, 3T YR hi B o SR 7 |

Show that a cylinder of a given volume which is open at the top has
minimum total surface area, when its height is equal to the radius of its

base.
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25.

26.

27.

65/2/1

A J1d hifT

T

X tan x
— dx
secx + tanx

0

Evaluate :

T
J- X tan x dx
secx +tanx
0
2 2
defqm 1Y -1 den W@
9 4
hifoTT |

§+%:1 g e B & 1 & 1

2 2

Find the area of the smaller region bounded by the ellipse % + YZ =1

and the line §+X:1.
3 2

36 FHAA 1 FHIHT 1A hIGE & o5 (1, -1, 2) Fo@ 2 qen <t wwaal
2x +3y—2z=5 dI x+ 2y -3z =38 W Adad 2 | 3d: ST AT T T

aqd | fag P(-2, 5, 5) ! gl 9@ HIT |
reraT

fagatl A2, -1, 2) @91 B(5, 3, 4) i ™ aTell 1@ d1 §9dd x -~y +z=5
& Ufcesed foag i fog P(-1, - 5, -10) & gfl Fd T |

Find the equation of the plane that contains the point (1, — 1, 2) and is

perpendicular to both the planes 2x + 3y — 2z = 5 and 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.

10



28. TH HER I Fmiar TS od adm el o A AT 8 | Uedeh o fAmior |
Teh WISH/h1e hl AMA 3T Teh TR <l ATGIhdT Bidl & | Uh IS od &
oo § 2 =2 TrgA/@es it 7eia R 3 O WA HI AavAhdr gidl § ik
Teh IS o I A 1 52T TTe-/ahieT 6l Tefia X 2 62 T <l 3Tageehdl BIdt
2 | TR fdfer eiferepan 20 9 3R TrgA/ered it wefa ufdfer eifereran
12 91 o ToTT 39eTe9 & | Th oid i foshl W T 25 @Y q1 T g 61 fofshl
W T 15N Bl & | I8 A 7 fop Fmfar ffda @t <fa qen 3re o= e g,
q wdrsy for a8 ufdfeq famior i et Ismn 9w 5 38 s1feesan @ 8 )
SUURE ! Ueh Mgk T THE ST L UTh g & shifeg |

A cottage industry manufactures pedestal lamps and wooden shades,
each requiring the use of a grinding/cutting machine and a sprayer. It
takes 2 hours on the grinding/cutting 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 grinding/cutting
machine for at the most 12 hours. The profit from the sale of a lamp is
T 25 and that from a shade is ¥ 15. Assuming that the manufacturer can
sell all the lamps and shades that he produces, how should he schedule
his daily production in order to maximise his profit. Formulate an LPP

and solve it graphically.

29. U W1 HUH 2000 T ATEhI, 4000 HR AT@RI T 6000 o TTCAh] I
i wedt 2 ok geeTmred g T wReRard suer: 0-01, 0-03 T 015 F |
STehd SARRAl (ITARl) H H Th GHSARE &l Sl 8 | 38 Ak % Thel
T YT R TTcIh B ! JTRIShAT [T hITTT |

YT
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=B TJHR T Hl TS O hl Teh TE 0 UM U, Teh-Ush hleh TIEATIHT
Tfgd, fhrer S 8 | TiRekar sma Hifve

@  wft frepet TR Se W F |

(i) HIA3TTICH 3 |

(iii) R T H A 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.
(i1)  only 3 cards are diamonds.

(ii1) none is a diamond.

65/2/1 12 2.800



