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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.

e Please check that this question paper contains 29 questions.

¢ 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 a7 : 3 72 S7ferBaH 37% : 100
Time allowed : 3 hours Maximum Marks : 100
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(i)

(ii)

(iii)

(iv)

(v)

Tt o7 7T & |

59 Y97 U7 5 29 Y97 & S o7 @Sl H fawifsia & 97, s awma | @8 o7 7
10 357 8 79 @ 59% Ueb b &1 &8 | @S & § 12 ¥¥7 3 Io7% @ I9% aR
HEFE | TS THT I97 3 978 & I9% D: Ak HT & |

GUZ 37 4 gyt Jo9 & I TP g, b qIa YT F97 Bl STavIhal JFaR
3T 57 gha & 1

7of 397 77 § [3%eT 781 8 | BT of IR a7l Frct 4 FeAl g aor 9 37 qre
2 ¥o9l 7 3R fasheq 8 | 08 @y Y991 # 8 379! U &7 [GhcT 57 T
g1

FAFAT F AT F I TETE | Ila HTEIF & dl AT TFTIHT GRIET
i G & |

General Instructions :

(V)
(ii)

(i11)

(iv)

(v)

65/1/2

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.
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SECTION A

JT &7 1 G 10 T Jedb J97 1 3b H1 & |

Question numbers 1 to 10 carry 1 mark each.

65/1/2

—> . a
R & ad b ATk Gfey &, 1 3ok SI° Bl hIUl JTd <hIfGT, Safeh feam T

3% (V3 a — b) Th HEH TR R |

— - . —
If a and b are unit vectors, then find the angle between a and

. % % . .
given that (/3 a — b ) is a unit vector.

Eﬂﬁﬁﬁm:

1
j 5 3 dx
sin“ X .cos“ x

Find :

1
j 5 5 dx
sin“ X .cos“ x

P p+1
arfuTeh &1 99 fafEu |
p-1 p
p
Write the value of the determinant
p—-1

cos X % HTUE sin x 1 HAThalS ARG |

Write the derivative of sin x w.r.t. cos x.
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5. TR ag=a A=1{0,1,2,3,4,5), 8 R={(a, b): G& 2, (a—b) I fawrima

FHA B} G Ued TrEY Ush goddl Hrey B | deddl it [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].

- A A A - A A A
6. UM a =2i-j+kHART b =1 +2j +2k WA faAfau |
. .. - A
Write the projection of the vector a = 2i —j + k on the vector
—> A A A
b=1i+2j +2k.
7.

cos L [cos(680°)] T qe | fafeu |

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

X.y 4 8 W
8. 3fle = , @ (x +y + 2) % °H fRaT |
z+6 X+y 0 6

8 W
, write the value of (x + y + z).
0 6

9.  TH o5 P(a, b, 0) il x-31&1 ¥ gl fafa |
Write the distance of a point P(a, b, ¢) from x-axis.
10. 2 x 2 % U A1z forfau St aufia qen fawm-gmfia smeyg <1 & |
Write a 2 X 2 matrix which is both symmetric and skew-symmetric.
65/1/2
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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. °F ST fop g¥arg R, Tiohd G131 % @<= N W 9 &9 § 9HENd 8
R={x,y),xe N,ye N dIdl 2x +y = 24}.

W?«TR@%%QW(domain)aW(range)ﬁlﬁTﬁﬁE Izl_a"iﬁﬁ'lﬁﬁﬁﬂ
6 #1 R T Jouar 9vs-4 g A1 T8 |

Let R be a relation defined on the set of natural numbers N as follows :

R={x,y),xe N,ye N and 2x + y = 24}

Find the domain and range of the relation R. Also, find if R is an

equivalence relation or not.

12. IR (x—-y).eX ¥ =a,?ﬁﬁl?§@ﬁl’r{%yg—y +x=2y.
X

X

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

13. T I 3R Th I o GRAT 1 AMHA k &, &l k T =R 2 | g il
fop 3ok &A1 ANTHA =LIaH &, & a1 <hl Y1 I sh! o <l g1 2 |

AT

3Rl 1 TN hieh, (3-968)%2 w1 wferehe AH F1d 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,

65/1/2 QB365 - Question Bank Software P.T.O.
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14. aﬁix—a(cost+logtan —) y—asmt% ar d” Y #wt-= gtl'{‘:ﬂ:[fl'lﬁ

dx2
hIfTT |

t . d2y
If x= a(cost + logtan 5), y = asint, evaluate —< att =

dx?

T

15. A @ HINT
n/2
j x2 sin x dx
0

FAga
3Td <hiferT

J-(X+3) 3_4x —x? dx

Evaluate :

n/2

2 .
J x“ sin x dx
0

OR
Find :

j(x+3) 3_4x - x2 dx

16. Wm(x—y)g—y = X + 2y 1 SAUh A HTd hIT |
X

Find the general solution of the differential equation (x — y)i—y =X + 2y.
X
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17.

18.

19.

20.
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I y(x) FTHA THH Lz“:mx j—y = _ cos x 1 T &A & 31N y(0) = 1
y X

%,a%y(g]mmsnﬁﬁﬁml

2+sinx] dy _ oS X

If y(x) is a solution of the differential equation
l+y )dx

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

Tsh GHAA o gl aRIedl W e 3d-ES A — 6, 3,48 | gt forg € wwadt
T ST A shl TS G <hITT |

A plane makes intercepts — 6, 3, 4 respectively on the coordinate axes.
Find the length of the perpendicular from the origin on it.

TRTeht o TUTEHT o S W, e 6t g i
a a2 be

b b2 ca|l=(a-b)(b--c)(c—a)(bc+ca+ab)

¢ ¢ ab
Using properties of determinants, prove the following :
a a? bc
b b? ca|=(a-Db)(b—c)(c—a)(bc+ca+ab)

c c ab

A A A

At a =2 -8+ k. beci+k ¢c=2] -k daukw A w
FHT S B S S ST Rk v (a4 b) A (b + o) % |

AT
%

Ife &= gfew a,bﬁ%cﬂ'ﬁﬁ?ﬁﬁ%?ﬁﬁl@zﬁmﬁﬂﬁﬂa+ ,
b+cﬁ%c+aﬁﬁﬁﬂﬁ?ﬁagﬁﬁl
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If a=2i-3j+k,b=-1+k, ¢c=2j— k are three vectors, find

- - - o
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 e - >
a+ b, b+ cand ¢ + a are also coplanar.

TSy foh
op] (\/1+sinx +/1-sinx J p g - & (0, Ej

\/1+sinx —\/l—sinx
AT

x % fTT g HIT :

2 tan™} (cos x) = tan™} (2 cosec x)

Show that :

1+ si 1-si
cot-1 {\/ +sin X +\/ smx}= 2’ e (O, Ej

\/1+sinx —\/l—sinx

OR

Solve for x :
2 tan™} (cos x) = tan™! (2 cosec x)

Th SIS & 2 5= & | QA 9=l b ASh B hl TRl 1A <hIfL, Jefeh T8
T 8 o6 (i) H 8 T ASHT B, (i) ST ST ASHI 2 |

A couple has 2 children. Find the probability that both are boys, if it is
known that (i) one of them is a boy, (ii) the older child is a boy.

QB365 - Question Bank Software
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SECTION C

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

Question numbers 23 to 29 carry 6 marks each.

23. fag i 1, DA fx) =x2—x+1 ¥ Jed %o 7 dl 999 & 3 T &
BEYH 8 | 37q: 98 3TaUd J1d shitod S8 fix) (1) e admm 2, (i)
FHIE 7 |

Prove that the function f defined by f(x) = x% — x + 1 is neither increasing
nor decreasing in (-1, 1). Hence, find the intervals in which f(x) is
(i) strictly increasing, (ii) strictly decreasing.

24, U o ol IV & T W fo=am Fifsw | -afe foos w faq gove a1 @1
fah o A IV, g Al foarh T w2 Wb §1, @l Th U I Beh | Al
AT “HH-U-HH Th U Tehe BHT. bl Hied BHT 63T T 8, a1 =T U8 | 4
U 9! AT Yohe BHT bl TYfdee ITRehdT JTd shifeia |

HAAT

Th AME &+ IR G A 8 5 98 5§ ¥ 3 R OcF Soidl 8 | 98 Th I hl
3IBTAAT & N Hadl g fh 1 S B | aad § 1’ & g sl IIehal A1d
shifoTT |

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.

25. THTehoH fafer @, T Il 9 foR & T &% T I
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
65/1/2 QB365 - Question Bank Software P.T.O.
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fag (1, 2, - 4) ¥ B T9 a1l 38 GHAA o G1Q¥ o hIdid HHRTl FTd

IR S T Tl o JH= 3

_)

AN AN AN AN AN AN
=1i+2j -4k +M21i +3j +6k) dA

r
—> A A A A A A
r =1-3j +5k+wi +j — k)

39 TN JTH @HaA § foeg (9, - 8, — 10) 31 gt i F1a HiY |

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

r =1+2j -4k +M21 +3j +6k) and
—> 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.

3
I (3x2 + 1) dx 1 9, TNTha <kl T hi fafa @ 3ma Hifsw |
1

YT

Sl'l'd@ﬁﬂ'{:

I x2 +x+1
3 dx
x+1D° (x+2)

3
Evaluate J. (3x2 + 1) dx by the method of limit of sums.
1
OR
Find :

I X2+X+1
5 dx
x+1D° (x+2)
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29.
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w e @ %?%335 : g%u?[ea%tlonst%ngl%ﬁoétware NS

FA-G-H0 foafm A =1 9eh 10 °Ee, foerfim B &1 o 12 A& 9
foerfim C =1 e 8 A J | gFT Al i T TR A o foerfi| i amn
Ay a g .

fefim A | feefm B | faerfi= C
=g X 1 2 3
=g Y 2 2 1

T fohT WIST X 1 Yo T 6, A1 WIST Y ol Ued T 10 7 | 1iodd &R
fore, s o1 =Fan qog F1d T | ST ol Uk WRaeh T TS SR
TTh GRI §A HITT | 386 THET 1 A9 fohe o Y wIfe & g =meh 2

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 ?

FA T 7,000 I G, T STA-3TG s=d b @rai 4, T e < &
R 5%, 8% AT 8%%%,@8&3@% | T @Td ® A e T 550

o o

T Y SIS 9T BT 2 | U8 & @ral 4, [Neehl = @ 5% qen 8% B,
T Uiy S A SRt 7 | steyg fafy S wemar @ @ i fk g el
@ral # fera-l-fera= Tfst s &t 78 7 |

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

accounts with annual interest rates of 5%, 8% and 8 1 % 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.
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Q.No. Value points 65’1}2- Mark
oo P 1 3. dma ks SEcTIONA :
= A-CTR+C 3.1 4. ~Cdx 5. 5019-,4'?
5 . o ©
G. = ¥ 40 2. o q. JZ3c2 lo- [g o] IXlo =10

SEcTIoN B
R = ?0,11) S2,20) (3,19),0,19),(s,'W) 6,12 (3,10 (8,8) 9, 6)'Qo’q)’(|1‘1); 2. mark

V\AM
maank

Dowmain = ?‘19;3,4,5"’6,'4-,8,‘3)0’“?
Range = $2,4,6,8,10,12,14,16 18 20,28¢

Q,22) R b wi- (22_,\_)¢R o KRis v\.a‘}'gammc’)\c

R is et om vatvalance | relafen.
(Alternakively; i sy shalr fhed- R wot veflenive ortramsitive)
[2 = Scune o, 8IS od es|i))
13 Sawe o 816 of 65|ifl

14 . d_'_‘é‘_: Rty =N -_-_Q(-—-Smt-i- seﬁt/‘—} v e | e )

It e o & 2 Ha ¢, SML' 2

pl- pl-

) wanakk

d¢ - 44 At - aabx S -t PP
an dF dx o tst? b

a_[i—i =Sedtxat = Seczl:x Sint =

5. Soame as QlIF o.!_ 65‘,1,|
16 . Sare a Q19 ol 65']‘,’
(F. | Saame as 618 ol ec|i)
18 | Equakion of plave is 2 4 -g‘- + A=) = 2A+4Y+3Z=12{]

pr
vn © 2 4 = 12
Norwal ﬂ""mﬂ o} gﬁiv\ﬂq\ _j-)vlw " -;f—\--r—zﬂ -1"_9’2_: =
2 lc h'\ [>) &~ iC"J-ﬂN :}75"\”\ oM a i ’MAE_ _ti-_
it d i et ¥t p = i
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Q.-No, Value points 65[1,2. Maidis
lq- -SG\-A-MQ as 08)3 OJ_ G_S",‘l|
20.| Sare oy Q2 OJ- 63’}\};
2\ Sarne o4 Q|2 0} CS)I)}
22 ., S = -SQA-\A]O‘C S.}ooxge b} 2clhildren = g(blb)gb’%),(g,b)‘ﬁ%’%)?. )
) P’ro'oﬁ-lo‘,lfv thal both ave LL.QJL q ivew theld— one bj, thew ic & Igga
:—._’_ 1_,L—
o Prsbabili 4':1 Hrad—both ar&l""‘f 3”’% Hal- dder child is o bolﬁ
__%__ ‘J:;
SEcTIieNC
23. 3(’(0() = 2x%—] 460 5o ¥ e(_‘i,.) Fon <o -V-w&(-b*'z—:)_ B
) is neither ihcmm‘? e deﬁeM“"a m (1,04
Ly is S‘}m’c)—L:], ihcvemiv% G‘V\(—'i\‘) |
F) s s—b-icH-E} O\ec-rmx\‘v? o (L 1L) -
24 Soame as @23 of es|il
25. | Same a0 024 oles| |
2.E: 2ouue @ 82¢ 0_{, GS"MI
27 . | Heve G=) ,bb=3 ,mh =2, F6) =2a%+)
3

= \ive [3@% —h) (nh) (2nh - f«) c(nH\) (,..;, k]
h—o

|7 wa 3 (2-h)- 2'&4:"9 % ¢(2-h)2 .}_ﬁj

&

h—o

= 8 4+12+2
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= D

2

S@‘J\L+|)dm = L{w s [3h"(|"+z’+--+(ﬂ-lf’)+ eh (1424 +- 1) +4n]
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Q.No. Value points 65"’!,2 M
arks
27 oR
2
ek %oy _ A B 4 c
2 i SN e s I
(A+)= 2y aH )= A+
Sb\bfl'*jjw AR,e We.aek Ax—2.,%=z), SFB 2
; 2
J A +u:—-l ET——) ] d,,+J ) f’q il ._L_.d’l
1) () A +) (t+) A+
= i 68 il = 1 + 3log|a+2] + C 3
] = Jes +3leglara)
2.8.

29.

Soaume e, Q29 o_} Q_g‘l:,lq

Soame oy Q28 of achil
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