Series OSR/1/C IS . 65/1/1
Code No.

d .
Roll No.

glerelf ®ie HI IW-YETw ® @I
W 3ayy ford |

Candidates must write the Code on the
title page of the answer-book.

o YA T F A foh 30 Y9 H Gigd I8 11 2 |

o TWH-UA H Figd FTU hHI AR T T Shig ¥ Hl BH IT-IEehl o JE@-I8 |
g |

o FYA IE WA 0 IwATA H 297 F |

o HUAT U 1 I TAGHT & T W Uget, U3 1 shATHh Hayd o |

o T YHUA HI UG oh fo1C 15 fiFe o1 Tma fozn mn g | WeA-9w @ foao qatg
H 10.15 S TR SI@T | 10.15 91 & 10.30 951 T ST hadl TH-9F I TGl
3TN 39 AT & SR o IT-YfEdeh! W hig I &1 fora |

¢ 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 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

FEiRa 77 : 3 T2 S7ferBaH 37 : 100
Time allowed : 3 hours Maximum Marks : 100

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




HTHTT (3397

(i)

(ii)

(iii)

(iv)

(v)

Tt o7 7T & |

39 Y97 U7 5 29 Y97 & S o7 @Sl H fawifsid & 97, s awma | @8 7 7
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 & |

GUg 37 4 gyt Jo9 & I TP g, b qIa YT Jo7 Bl STavIhal JFaR
3T 57 gha & 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/

SAFAT F AT F I TG E | e TvIF 1 dl T TFTIHIT GRIVET
i G & |

General Instructions :
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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

JIT GEIT 1 G 10 T Jedb J97 1 3b H1 & |

Question numbers 1 to 10 carry 1 mark each.

1. AP ag= A=10,1,2,3,4,5), % R={(a, b) : §&T 2, (a — b) I Tl
HdA B} G Ued Y Ueh goddl 9red 3 | deddl ant [0] i fafau |

Let R be the equivalence relation in the set A = {0, 1, 2, 3, 4, 5} given by
R ={(a, b) : 2 divides (a — b)}. Write the equivalence class [0].

%
2. WM a =2i-)+kmaR® b =1 +2; +2k | IAY fafEw |

RN A A A
Write the projection of the vector a = 2i —j + k on the vector

—> A A A
b=1i+2j +2k.

8.  2x2 % Tk MeYg faRau St gwfva den foww-emfia omegg gFi & |

Write a 2 x 2 matrix which is both symmetric and skew-symmetric.

4.  Uh g P(a, b, c) =l x-3181 ¥ gt forf |

Write the distance of a point P(a, b, ¢) from x-axis.

5. Tw i -2] +2k % oHw U v wiew fafaw R aimmr 9 s &

AN A AN
Write a vector in the direction of the vector i —2j + 2k that has

magnitude 9 units.
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6. cos L[cos(680°)] T 7& 9 fofEu |

Write the principal value of cos cos(680°)].

0 6

X.y 4 8 w

7. Zlﬁ = ,?ﬁ(x+y+z)3|?[ﬂﬂ1%ff\@§|
X.y 4 8 w

If = , write the value of (x + y + z).

8. I SIfNT :

I sin2 X — cos2 X

sin2 X cos2 X

dx

Find :

dx

j‘ sin2 X — cos2 X

sin2 X cos2 X

9. cos X % HTUET sin x 1 AThoTS [ARIU |

Write the derivative of sin x w.r.t. cos x.

P p+1
10. XU &1 99 fafEu |
p-1 p
p p+1
Write the value of the determinant .
p-1 p

65/1/1 4



Qs d
SECTION B

o7 G&IT 11 T 22 0% JA% Jo7 4 3% BT 8 |
Question numbers 11 to 22 carry 4 marks each.

11.

12.

65/1/1

aH <fifSte for ufea et & ag=g S (1 =t Sem) # g yer @ «
giTiye 3

atb=a+b—ab, @l a,be S%F»%IQ
forg e o
i)  * S W U fgsmumd w2 |

(i)  @fsear « spafafmg 9 grg=d 2 |

Let S be the set of all rational numbers except 1 and * be defined on S by
a*b=a+b-ab,foralla,be S.

Prove that

1) * is a binary operation on S.

(i1) * is commutative as well as associative.

TS foh -
cot-1 (\/1+sinx +\/1—sinXJ= g’ e (O, Ej

\/1+sinx —\/l—sinx
AT

x % T g« *ifT

2 tan™} (cos x) = tan™! (2 cosec x)

Show that :

1+si + /1 —si
ot (\/ sin X \/ smeZE, xe(O, Ej

\/1+sinx —\/1—sinx

OR

Solve for x :

2 tan™! (cos x) = tan™! (2 cosec x)

5 P.T.O.



13.

14.

15.

16.
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TRIUERT o TUTEH! o A H, FH= 1 g HNT

Using properties of determinants, prove the following :

2

a a be
b bZ ca =(a—b)(b-c)(c—a)(bc+ca+ab)
c ¢z ab

a a be
b b2 ca|=(a-b)(b-c)(c—a)(be+ca+ab)
¢ ¢ ab
ZIﬁx:a(cost+tsint)?'T%'ITy:a(sint—tcost)%,?‘ﬁt:g‘il'{ :ig <hl
X

HH 19 hIST |

If x=a(cost+tsint)and y = a(sint —t cos t), then find the value of
2

Y apt= T

dx? 4

e (x—y). eX Y =a, a fog Fifv & yg—y +Xx = 2y.
X

X

If (x—y).e* Y =a, prove that yg—y +x = 2y.
X

T O IR T 0 o GRAT I AMEA k 8, & k T IR 7 | g il
fop 3ok &A1 ANTHA =AW &, & a1 shl Y1 I sh! o <l g1 2 |

AT

3Thel 1 TN hieh, (3-968)%2 w1 wferehe AH 31d hifvT |

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 double the radius of the circle.

OR
Using differentials, find the approximate value of (3-968)3/2,
6



17.

18.

19.

65/1/1

HH 1T hHINY
n/2
j x? sinx dx
0
YT
EIGICAIE L1
J‘(X—i-?)) 3-4x-x2 dx

Evaluate :

n/2
J 2 ‘
x“ sin x dx
0

OR
Find :

-“(X+3) 3 4x - x2 dx

A y(x) STEFA Tl | 2FSmx | dy
l+y )dx

%,awy@ <1 W T BT |

If y(x) is a solution of the differential equation [

= — cos x 1 T BA 7 3N y(0) = 1

2+sinxj dy _ oS X

l+y )dx

and y(0) = 1, then find the value of y(gJ .

WW(x-y)g—y = x + 2y I ATh &A A I |
X

Find the general solution of the differential equation (x — y)j—y =X + 2y.
X

7

P.T.O.



20.

21.

22,
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Y XP2 T 5: % feep-shiaTs @ HIRT | Tk Ve Y w1 aRE

2 6
THteRtT ot FTa HIC S famg A1, 2, 3) | B ToXd! &1 3T & 718 @1

AT B |

Find the direction cosines of the line - 2 = = (_SZ . Also, find

the vector equation of the line through the point A(-1, 2, 3) and parallel
to the given line.

- A A A = A A

a2 =23+ k., b=cis+k ¢=2] -k dmuRw &, @ w
TR SIS T ST T BT o Rl (4 + b) @ (b + o) F |

HAYAT

Ffe o gfew a,bamcwaﬁa%aﬁﬁa@m%aﬁma+ ,
b+camc+a%ﬁwvﬁa3ﬁﬁ|

- A A AN A AN = A A
If a=2i-3j+k,b=-1+k, ¢c=2j— k are three vectors, find

- - - -
the area of the parallelogram having diagonals(a + b)and (b + c).

OR
- -
If the three vectors a, b and c are coplanar, prove that the vectors
e - -
a+b,b+ cand ¢ + a are also coplanar.

T I H 3 A d 7 HEA g 7 | G AGesAT Th-Uh hich (ToFT I
o) Frepreft st 3 1 A gl g @t A, @ el i % W o @ % A h
ITRIehdT 1 BT 2

A bag contains 3 red and 7 black balls. Two balls are selected at random

one-by-one without replacement. If the second selected ball happens to be
red, what is the probability that the first selected ball is also red ?

8



Yo7 GEIT23 G 29 T 9% J97 6 3HF & /

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.

65/1/1

@ us A
SECTION C

Tk oy = x2 - 2x + 7 W S e Y@ w1 gl @ hife o) W

2x —y + 9 =0 % GHIH &, (ii) W 5y — 15x = 13 = Tad &l |

Find the equation of the tangent line to the curve y = x% — 2x + 7 which is
(i) parallel to the line 2x — y + 9 = 0, (ii) perpendicular to the line

5y — 15x = 13.

TR fafy @, 1 ashl @ R &9 o1 &9t Fia hifsTe
y=|x+1|+1, x=-3, x=3, y=0
Using integration, find the area of the region bounded by the curves :

y=|x+1|+1, x=-3, x=3, y=0

El'l'd@ﬁﬂ'{:

j
X

AT

HH F1d I
T

x tanx
——dx
secx +tanx

0

Find :

X2
x2 +1)(x2 + 4) dx

OR
Evaluate :

T
X tan x
—  dx
secx + tanx
0

P.T.O.



26.

27.
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fag (1, 2, — 4) ¥ 3R TA AT 39 AU o G J HId FHHET [T
shifsre s = W@t & TETr 3

—> A A A A A A

r =1+2j -4k +M21 +3j +6k) dAr
—> A A A A A A
r =1-3j +5k+wi +j —k)

39 TN JTH @HAA § g (9, - 8, — 10) 31 gt i F1d shifY |

Find the vector and cartesian forms of the equation of the plane passing

through the point (1, 2, — 4) and parallel to the lines

—> A A A A A A
=1+2j -4k + M21 +3j +6k) and

r
—> A A A A A A

r =1-3j +5k+wi +j — k).

Also, find the distance of the point (9, — 8, — 10) from the plane thus
obtained.

T oo o1 IV & T W fomm Fifse | afe fags W od gowme @1 @
faoh @1 gA: 3BT, W IS ek W e Yehe @, A1 Th U Wl Heh | AR
U ‘FH-H-HH Tsh U Yehe BT bl Hied BHT &1 M7 7, a1 =1 U8 W 4
T 9 T The AT Shl Hudeer TRk 1d ShifTe |

AT

A F IR AR I8 5 H T 3 IR U oicidl & | 98 Teh I ol
IDTAAT & W Hhgal g b U T B | I%ad | ‘1 % B4 hl WRehal F1d
HIST |

Consider the experiment of tossing a coin. If the coin shows head, toss it
again, but if it shows tail, then throw a die. Find the conditional
probability of the event that ‘the die shows a number greater than 4’
given that ‘there is at least one tail’.

OR

A man is known to speak the truth 3 out of 5 times. He throws a die and
reports that it is ‘1’. Find the probability that it is actually 1.

10



28.

29.
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FA T 7,000 I G, T -3 d=d ok @rat ¥, T8 arfves e &
HUST: 5%, 8% AT 8%%%,@16@31??{% | 1 @t @ $a TR T 550

o o\

T ATMYeh SIS 9T BT 2 | U8 & @ral H, e &I &€ 5% a1 8% B,
GuH T ST Rl St B | ITegg Tty <l "EEan € §a hive R g o
@rdt | feral-frat TT ST M 15 7 |

A total amount of ¥ 7,000 is deposited in three different savings bank

accounts with annual interest rates of 5%, 8% and 8 % % respectively. The

total annual interest from these three accounts is ¥ 550. Equal amounts

have been deposited in the 5% and 8% savings accounts. Find the amount
deposited in each of the three accounts, with the help of matrices.

T TRV G TR oh WISAl X AAT Y hl 39 YRR A =medt 7 o fumor °
HA-H-HH faeifid A 1 =92 10 A0, eIt B &1 oes 12 AW d
e C 1 9k 8 "E B | Sl WISl <kl Uek foRun wEm § foerfua <hr amn

frefim A | feefm B | faerfim C
=g X 1 2 3
g Y 2 2 1

T fohUT WIS X 1 goI T 6, A1 ST Y I ed T 10 B | ifdd T8N &
e s =61 =Fae goa F FINT | 3T I T Waeh T TESIT SR
TTh G & HITWT | 59 FHS i 79 Tohg Tod i T & ST =me ?

A housewife wishes to mix together two kinds of food, X and Y, in such a
way that the mixture contains at least 10 units of vitamin A, 12 units of
vitamin B and 8 units of vitamin C. The vitamin contents of one kg of
food is given below :

Vitamin A | Vitamin B | Vitamin C
Food X 1 2 3
Food Y 2 2 1

One kg of food X costs ¥ 6 and one kg of food Y costs ¥ 10. Formulate the
above problem as a linear programming problem and find the least cost of
the mixture which will produce the diet graphically. What value will you
like to attach with this problem ?
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