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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.

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
feffa a7 : 3 792 S7feBdT 37 : 100
Time allowed : 3 hours Maximum Marks : 100
65/1/1 1 P.T.O.

Get More Learning Materials Here : & m @& www.studentbro.in



QT 3597
i) G 3T I E

(i) STV YT H29 Y973 5 oi7 @Usl 4 fawifsid &8 : o7, s aoma | @8 7 7
10 357 8 79 @ 59% Uab b &1 &8 | @S & § 12 F¥7 3 Io7% & J9% &R
HEF 8 | TS THT I97 3 9789 & I9% D: Ak HT & |

(i) @UE 37 § Y o7l & I TP Feg, T JT 79aT Jo7 @] 975l AR
3T 57 gha & 1

(iv) QU 397 97 8 faoheq 781 & | 190 41 9% 371 arct 4 F991 7 797 &: 37 arct
2 ¥o9l 7 371l fasheq 8 | U8 @y Y991 4 @ 379! U &7 [4hcT 8T AT
g1/

(v)  FAPAR F FIIT B FHIT g & | TG AETH & T 3T TG GRIVAT
7T Thd & |

General Instructions :
(1) All questions are compulsory.

(it)  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.

(iti)  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 permitted. You may ask for logarithmic tables, if
required.
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Qs A
SECTION A

JT GEIT 1 G 10 T b J97 1 3b H1 & |

Question numbers 1 to 10 carry 1 mark each.

1. AR ag= A=10,1,2,3,4,5), % R={(a, b) : §&T 2, (a — b) I Tl
HA 7} 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. W a =2i-)+kma® b =i +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 % T MeYg faRau St awfva 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 foif |

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

5. Tw i -2] +2k % oHw U v wiew fafae R aimmr 9 56 &

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

magnitude 9 units.

65/1/1 3 P.T.O.
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6. cos L[cos(680°)] T 7& g fafEu |

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

X.y 4 8 w
7. ZIﬁ[ ]—{ ],?ﬁ(x+y+z)3ﬂﬂ'ﬁ1%ff\@Ql

0 6

X.y 4 8 w
If = , write the value of (x + y + z).

8. I SINT :

sin2 X — cos2 X
dx

sin2 X cos2 X

Find :

sin2 X — cos2 X
dx

sin2 X cos2 X

9. cos X % HTUET sin x 1 HAThoTS [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
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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. O <ifSe for gfids aenet & ag= S (1 & sew) § Fafaled yer @ «
gfefya 2
a*b=a+b—ab,‘€[‘3ﬂa,besaﬂ%1q
forg shifsr o
i)  * S W UH fgenyrd afskan g |
(i)  @fsha  sHATIHT 9 TTE=d B |

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.

12. guIse fh -
cot-1 (\/1+sinx +\/1—sinxj= g’ e (0, g)

\/1+sinx —\/l—sinx

AT

x % T g« *ifT

2 tan™} (cos x) = tan™! (2 cosec x)

Show that :

1+si + /1 —si
cot_1 (\/ Sinx \/ Slnxng, XE(O, Ej

\/1+sinx —\/l—sinx

OR

Solve for x :

2 tan™! (cos x) = tan™! (2 cosec x)

65/1/1 5 P.T.O.
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13.

14.

15.

16.

65/1/1

Get More Learning Materials Here : &

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

a a2 be
b bZ ca =(a—b)(b-c)(c—a)(bc+ca+ab)
c ¢z ab

Using properties of determinants, prove the following :

2

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

T 14 il |

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 foug Fifv & yg—y +Xx = 2y.
X

X

dy

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

T IO IR T 0 o GRAT I AMHA k B, &l k T IR 7 | g il
fop 3ok &A1 ANTHA =[TaH &, & a1 shl 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

6

)3/2

@ www.studentbro.in



17. 9 319 HIST

n/2

2 .
j x“ sin x dx
0

SHAYAT

I0d aﬁli%m :

j (x+3) 3—4X—X2 dx
Evaluate :

n/2

J x2 sin x dx

0

OR

Find :

j(x+3) 3 4x - x2 dx

18. AfE y(x) Taehet THiehTOT [Z?j_ﬁ]j—y = — cos x 1 T BA 7 3N y(0) = 1
y X

%,awy@ <1 W T BT |

= — CO0S X

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

2 +sin XJ d_y
and y(0) = 1, then find the value of y(gJ .

19. aawwﬁww(x—y)g—y = X + 2y 1 FT9eh BA I HIT |
X

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

65/1/1 7 P.T.O.
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90. Yar X2 _Z-T_ 5;32 % fesp-PrETeT T I | Tk U Y at

2 6
TRt ot FTa HIT S famg A1, 2, 3) | B ToXd! &1 3T & 718 @1
= E |
Find the direction cosines of the line ~ ; 2 = 2y6_7 = 5(_5Z . Also, find

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

A = A A

21, R a =21 -3 +k,. b=-i+k, c=2 -k dmuRyd @ w
- - e
TR IS T SABA T hifTe feeh foehot (a + b) @M (b + ¢) B |

HYAT

'ﬂﬁ?ﬁ??lﬁ?’[ a, ?‘T?T[ c'FITI?IFﬁ?{% ?ﬁf@@@ﬁ?ﬁﬁgﬁﬂ a + ,
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.

22. T U9 W 3 ATA I 7 el WG & | G i AGeSAT Th-Ush Hieh (forT a9
o) Frpreft st 3 1 R w2 @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 ?

65/1/1 8
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@ us |
SECTION C

Y97 GEIT23 G 29 T 9% J97 6 3HF & /

Question numbers 23 to 29 carry 6 marks each.

23, T% y=x2 - 2x + 7 W TN TN W@ B TR0 Fd hISC S (1) W@
2x —y + 9 =0 % GHIH &, (ii) W 5y — 15x = 13 = Tw&ad &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.

24. GuTehod faftr @, T Tt @ foR & 1 &% 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

25. Waﬁliz_ﬂ:
2
j 2 - 2 dx
x“+1D)x*+4)
AT
HH F1d I
T
I X tan x dx
secx + tanx
0
Find :
2
j 2 - 2 dx
X+ +4)
OR
Evaluate :
T
j X tan x dx
secx + tanx
0
65/1/1 9 P.T.O.
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26. To=g (1, 2, — 4) ¥ TR ToRA dT0l 36 EHAA < Giex 9 HIdig GHIs0 HTd
Sifsre s e et & gHTr 2

—> 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 shiiY |

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.

27. U 4o ol IV & T W fo=r Fifve | afe foes w faq goe @1 @1
foaer I g 3BT, g I foeh W e yehe &, @ TH A H b | A
T ‘FH-H-HH Tsh U Yehe BT bl Hied BHT {31 M7 7, a1 =T U8 W 4
T 9 BT The AT Shl HUdeel TRk I1d ShifTe |

AT

AR ITR AAAL Fh a8 559 3 9K 9 9IAdT 2 | 98 Tk IH <kl
IDTAAT & W Hhgdl g b U T B | I%ad H ‘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.

65/1/1 10
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28.

29.

FA T 7,000 I gAY, T -3 d=d ok @rat ¥, T8 arfves e &
HU: 5%, 8% qAT 8%%%,@16@31??{% | A1 @t @ $a TR T 550

o o\

1 dIfeh AT 99 BT 8 | 98l < @rdi |, SFehl = @ 5% q1 8% 4,
GuH T ST kT St B | 3Tegg Tty 1 "EEan € §a hive R g ol
@rdl § ferdt-ferat Tfst Sam <kl 18 2 |

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.

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

foerfim A
=g X 1
g Y 2

T FoRUT WIS X 1 oI T 6, AT WIST Y 1 Jed T 10 & | 1fdd MER
e T =61 =Fae qoa F@ FINT | 3T I T Wash T TERIT SR
UTh GRI §A hITVT | 386 THEIT 1 3719 fohd Fodt hl TITH & SIS =mai ?

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 :

faeifi B | faerfim C
2 3
2 1

Vitamin A

Vitamin B

Vitamin C

Food X

1

2

3

Food Y

2

2

1

65/1/1
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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 ?

11
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Q.No|

Page - 1
Value points 65|11 N
SECTION A
L -10 |L-Jo,2,47 2. % 5-[: ‘;] 4. Jb*+= 5.30-67+6k
6. 40° F. o0 - tamn + et +C 9. -Gt 10- 1 Ix1€

SECTION &

e W SM)d(ﬁc—reMr.c ard }:-r-mJ.uc.l—- oj. oFonal ot is a Mri%
chuL‘Oma) M be v

S Fow each (a,b) &€ Sxg theve exiske uv«icLuf_ :'wmjc_ (4+b-ab)
an S

=> % is a Junchion

\

2

= ¥ is a loivw\"r*g, o‘;enﬁom on S <

)| ax¥b =0+b —ab = byra—ba = bxa .. xis c_pmmd-ai-u'-v&-,m
ax Cb*c)= ax(lbtc—09) = a+(o+t-b) —a(b+c-be)

= a4+b+C—-—0ob toc-¢a +mbc:®
o L
(axby¥x ¢ = (a+b-abixc =(a+b ~ab)+e —@+b —ab)c I3

a+b+¢ —ab—bc-ca -}-—alor:@
o (HE@

ax (o¥e) =(axb)% ¢ = % is Asseciakive .

V2. cd"(wh-i—:m ik Jlnsnw)z COJ;‘(

-—

———tt

(l'os ;‘:4-55\’\1) + (&,}.-Siu]i)' ) N
1+ Sin = =St (G 3 4siud) - .CCn.:z-—SiV\?t;)
2 > 5
F AN =2 L
=Gt (et 3 ) == +1
o5
2Hoallcsn) = foi'z caeed = tom' (ZE0Y = il (aleseen) oo [1a
- \ns
=) 2. lotx  Csyec = 2 Cosiec i |
-1 _ r_
=5 et =) £ ‘x.—.co’r(l)-_i s -:1,_-1-!
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Page - 2

Q.No. Value points €5/4 /1 Marl
= a a* ‘e ot a® ab 5
b L cal|= - Lﬂ-—‘:ﬁ o.lc:z 3“1"’“‘1 d T B l
€ &% ab abe | (=3 abe > Ra—seR n
2
. i}. C:; : %'T'Zak:»atabo COW"M"“? 1,;
= 3 3
a* ai l |2
= L‘-ﬁt s> of (Ra= K=K, Ry Ry-R) 5
E-d 2a® o
" 43 | Tekingd Common |
. L
= (b-a)y(c—a) | b+a b +ab+a> O ?b-a i o Jrow 2
cta  c*+ca+4* O Ra % R3Yu+'

= tla—ay (=03 € b, o) & & (F-w2)
- (a~p)b-0) (- (bc +ca +ab) L

d A <y
_d—:ld:- -~ atsSint 3 9t - atest = il: At = tomt Lyr-
Ak dx  Axjat >
dl% — Selt . ?'\_E- = Secst - d-——-—-z = -——-8"'2-4 '+"L
Az An at da*], . ¢ armr -
— *
>~ el n -
(H=y4). & =a = '03(’*‘%) e ..lu-aq ceee [
. = . x‘-\a'
"Diﬁ-e'rtm.ha\{ Wyt e
- )
= |I—9 _‘_l-(x-'-d) -—'xo(t—g'):o C E o 2.
2=y (Wayy®
= =P a-y) 4 w-y —nG-yH=o '%
’ |
S Yyex-2y=o o }j_l_‘%_Jr-x:z%
A
el 7 anel s be Hhe ~adiyg Qug the side oJ the Stlwlxt.
J. 2WTr+4s=R .. 8= R-2n7» D i cpeeee I B
___“4_ B
S iian o‘_} theiy aveog A= 77-;3-1- 2 173'1+T'—6—-C‘°\"2117)L = = .?\_.'_
44 _ o ) , dA R
- i Tr =% (R-2711%) 5 <2 = = - - L
ay 4 ) Aar = e Rtz o i
2
a? fq‘ -l = X277 +_1__T_9: >0 o Avea ie least fH- gr+2ﬂ7=hﬂ

Get More Learning Materials Here : & m @& www.studentbro.in



P Page -3

‘ Q.No| Value points €5/1 )4 Mar}
&.
e 3, oR
Y Y o g , H=4 , N+ An= 3.96% L BAn=-0-032. 5
/)
A‘J = ;.T")_:&- :a(-:tlA.K B %.-x J'x=4-' o :%'2.(*0-031):—0'016“‘
3
(3.968) — J(x-p-ﬁu):}(ﬂ)'!-blj = —0:096 = ¥:-904 |
|F - J'ann’wn = - nltam + Z_f'KCd'HCIx "}-—
-— 2 %
- = —Alsn 42 (’KS!“M—!—L\“‘H) " o7 i
E g'x’SivrA dn = f-x’uw -!—z(‘HSiu\-n-\—Lnn)'f]o L: M= |

L]

@R

5@&3} B-Ax o dxn = -1 jC—M-ﬂ J3-yaxzdx +3JU4_)°'— (nt2)*

2=
32-
= =(3-4n-%) + A+ Jaqyxz 4 Foin A2 ;
3_,( )+TJ3 4y 1(’—}.5_5';\4(‘5—_ e 2.
2. 4 Siuny dy¢ — \ ca
= — = by = = A d |
( '+\d' )al‘)t 1""3 H 2Z4+Sina * =
l’““'&am}ikg )w&gej—-
\03\‘+H\‘—‘-—\U‘g‘2+3fhml+|ua(_ s ks
= lea) Cl+31‘wn)=c ,{Ptd'h't«é Yy =1 )waaf_‘}' c=4 .. |1
S FSiwmy =4 ey Y = 2—8in I
~ 2 4+SinuA 2.
D) =3 1
Gti ven d\'{-}nwk‘a\ Equaukow Cam be Lmteu as:
d4 _ A+2y 2 V4 de 1428 e y= 6
A -y dn - 7
= Ul g6 - - Ldx  Tntegraking bk sides
(U, Eas : {3 hﬁ “ e -2!’
. E_U’_“:.L-_. 2 ' e = | v i n BN
b STCFTe fg. = -'*‘-'-gl:-"-u-u-{-l e *312) 2

= 2 gl o) - Tm 4 28y o legla) + ¢

e

1
2
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Page - 4 .

Q.No | Value points G5|1,.‘L Mar
20. Gchi-im o} line cam be worileu as:
A+2 _ Y-Fo  z-s ) A
D-»atios oj{ line ave 2,2-6 - D-tasines ave = 3 ¢ i
A B e g
\f‘tt-‘-o-r 9_:‘1;\04-\-5“ ojt \fh.c_ +L\7-pv~31\ AL—1,2;3) a.,\c] i:h'ra"e_, 4
@ivm line 1S
Y = —Q-rzj +2% +A(9_’t‘.+33-—6“~) & e )
-~ A ~ ~ A -~
=l 0+3 = L=3)+2Kr _‘,1+?:—L+2_} e |
- — AL 9 "k. ~
(B+BY x@+2) = |, 2 = = -41-27-k  -—— 11
-1 2 (o]
Area o] }bamllelu—arw =1 }(a"-}-%) xCﬁ-FC‘)\ = d21 gq.umike. |,
= 2. 1 -— 'z
OR
(T+By {8 +2)x@+2)] =(F+B).§ ExC+Exa +Txd +2x2f| 1
(2x2=3) | &
= 3-Bx?) +7-Bxd)+2-(Txa) '
3 T(Bxly 4+ B By + 3L?¥2)§
T R-Bra)
-1 5 x?)-#-?-@“?) i; Z’.LZ‘-AE')%- é—
_ '—"b ? .,_.F-L?.(—b,x?)*ﬂ)-
=2 0 @ x )-—'CD :’g-('_b’n'o_.’):oz-
=
O;b,? ue U"FIW\AOY = E.@x?}f_o e ':;
'“W@JL?ﬂ-T,’).{@ +2y x (C+as= OZ 1
- 5
= a+6 "_T,’-;»E’ ?4.?{’ are u-]:\mhh ]
- . p 4 - 2
2. ler € Fink ball s ree| | E, : Fissl ball ie blathk B
A: Secownd ballis veq.
3
2

P(E‘3 = 3 » ?l_Ez.) = _l‘:r'a . P(Af[-:')::.:‘;:. ,?(A/El)—_- .q. rS—

\

5lo

a 6 . 2

?CEJA) =
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py
2

Q.No| Value points €5 /1|1 Mar
SECTIONC
s S\u}::-e_ oJ. +ou~cau,4-— = O'::{ = 2x~2. T ——
dn
(i) Tarmgewt paralle) 4o 2%-y +9q=0, /. 2n-2 =2 A=z §=3 i
; w1}
Eqroon of targeunl— throngh (2/3) and parallel 4o line is | >
=F=200-2) = Y= 2%+3 - e | )
Qar) lo.\,\ae,ﬂl-— ?C‘r)’)-!aaﬂ\lt_\ﬂ‘ﬁ"r +o Sa —)Sx =13 .. (2n-2)-3=-|
'x—__ Y=z 2% = e ‘%L
2 3‘ .
Eﬂu\akcm o_} +ay:3¢4~l—- -l‘L-yDM_JL (__S__’ 9-\_?-) avrd ‘)cyFEhdkaA‘r Jo liners
v 2IF o o =9 = = L 227 0 2Zu436y =22F
d 36 3()‘ )—55 +3e°{ 5_____1
24 Corret fﬂ"“‘)“"‘ - - I)E
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