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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.
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g1/

(v)  FAPAR F FIIT B FEIT g & | TG AETH & T 3T TG GRIGAT
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 Jcdb J97 1 3b H1 & |

Question numbers 1 to 10 carry 1 mark each.

1. aﬁg?ﬁﬂB)Waﬁsr%,aﬁsdcbqﬁdaﬂcbwlaﬁﬁﬁn,mﬁﬁmw
2R (V3 a — b) T A ERE 3

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

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

2. Eﬂﬁﬁﬁmz

1
j 3 3 dx
sin“ X .cos“ x

Find :
j 2 . g dx
sin“ X .cos“ x
P p+1
3. Rk =1 99 fafEu |
p-1 p
p p+1
Write the value of the determinant
p-1 p

4.  cosx % HUY sin x 1 TThdS [AIRIT |

Write the derivative of sin x w.r.t. cos x.
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qHT foh 0= A=10,1,2,3,4,5), % R={(a, b) : §&AT 2, (a — b) ! fawria
FHAT B} G Ued TrEY Ush goddl Wrey B | deddl it [0] i fefau |

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 fAfau |
. .. - 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 |- fafau |

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

X.y 4 8 w
8. 3l = , @ (x+y +2) F °H fRaT |
z+6 X+y 0 6

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

T fog P(a, b, ¢) il x-31&1 ¥ g fafay |

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

10. 2 x 2 1 T A1egg foafan s wfia qon fowg-gafia segg gFt & |

Write a 2 X 2 matrix which is both symmetric and skew-symmetric.
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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. °F T fop g¥arg R, Tihd G131 o d9=d N W 9 &9 § 9HHNd 8
R={x,y),xe N,ye N dIdl 2x +y = 24}.

W?«TR@%%QW(domain)aW(range)WTﬁﬁQ 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 Y =a,?ﬁﬁ??§(@ﬁ1’{%yg—y +x=2y.
X

X

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

13. TH I 3R Th a1 o AT 1 ATHA k &, &l k T 3R 7 | g Fifg
fop 3ok &A1 ANTHA =LIaH &, & a1 <hl Y1 I sh! o= <l g1 2 |

AT

TRl 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,
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2
14. zlﬁX=a(cost+logtan %),y:asint%,?ﬁd—yaﬂt=§mﬂﬂﬁﬁ

dx2
hIfTT |
2
If x= a(cost + logtan E),y= a sin t, evaluate d_y att= =,
2 dx? 3
15. UM T4 hIT :
n/2
j x2 sin x dx
0
AT
3d <hiforT
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

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

Find the general solution of the differential equation (x — y)j—y =X + 2y.
X
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17. ¢ y(x) Taehed THIR [ziiﬁﬁ—y = — cos X T T &A 8 3 y(0) = 1
y X

%,?ﬁy(%) 1 HH T I |
2+s1nx]d_y — _ cos 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] .

18. U HHAA & G HENE W e 37d:-TS Hu: — 6, 3,48 | Y fog & wwaa
T ST A shl TS Jd <hIfT |

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

19. HRUERT < UEH! o YA °, = @ frg FIT

a a2 be

b b2 cal=(a—b)(b-c)(c—a)(bc+ca+ab)

c ¢z ab

Using properties of determinants, prove the following :

a a be

b b2 cal=(a—b)(b-c)(c—a)(bc+ca+ab)

c ¢z ab

—> A A A A A

20. % a =27 -3 +k. bo-i+k, c=2_%k dmuRy§, @ w
FHT S BT S T ST Rk v (a4 b) A (b + o) % |

AT
%

gfe &= gfew a,bﬁ%cﬂ'ﬁﬁ?ﬁﬁ%?ﬁﬁl@zﬁm%ﬂﬁﬂa+ ,
b+cﬁ%c+aﬁﬁﬁﬂﬁ?ﬁagﬁﬁl
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21.

22,

—> A AN —>
C

- A A A A A
If a=21i-3j+k,b=-1+k, = 2j — k are three vectors, find
a

- - -
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.

Tuiise o
op ] (\/1+sinx +/1-sinx J x L. (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}= g’ e (O, Ej

\/1+sinx —\/l—sinx

OR

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

Th SIg o 2 5= & | QI oAl o ASh 81 hl TTRehdl FTd shilelt, Selfh I8
1A 2 T (1) 3TH W T ST 2, (if) TST S ASHT 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.
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@ us A
SECTION C

Yo7 GEIT23 G 29 T J9F J97 6 3HF & /

Question numbers 23 to 29 carry 6 marks each.

23. fag i fr 1, D Ffx)=x2—x+1 8 Yed o9 9 1 949H g T &
BEYH 8 | 37q: 98 3TaUd J1d shitod a8 fix) (1) e admm 2, (i) s
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 &l IV & T8 W fomam Fifsw | afe foos w foq gove a1 @1
fqah o A IV, g Al s T w2 wehe &Y, 1 TH U H Beh | Al
AT “H-U-HH Th U Tehe BHT bl Hied BHT 631 T 8, a1 =T U8 W 4
U 9! AT Yohe BHT <hl TYfdee ITRehdT JTd shifeg |

HYAT

ThHAFF IR A A [ 98 5 4 ¥ 3 IR TcT il 8 | 98 Th I hl
3BT 8 AR g1 2 o6 U M R | aEdd § U % BH < WRiekar 3
hifoTT |

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
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26.

217.

fag (1, 2, — 4) ¥ B T AT0 38 GHaA % HiGW d HIAE FHHO A
shifsre S = TErett & JEr 2

—> AN AN AN AN AN AN
=1i+2j -4k +M21i +3j +6k) dAq

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

39 TR UTH THAA 8 65 (9, — 8, — 10) 3t gl i F1d hifg |

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 +M21i +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
j (3x2 + 1) dx 1 M, TNTha <ht @mT <kl fafer @ 31a 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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28.

T TR G TR o WiSAl X AU Y I 39 YR AT Aradt 7 fop fmor §
FA-G-H0 faafm A =1 9eh 10 °Ees, foerfim B &1 w9 12 A& 9
foerfim C =1 e 8 A J | gFT Al i Tk TR A o foerfim i amn
ﬁ'ﬁfwﬁ%

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

T fohT WIST X 1 oI T 6, A1 WIST Y ol eI T 10 3 | I1iodd &R
fore s o1 =Fan qod F1d AT | ST ol Uk WRaeh T TS SR
TTh GRI §A hITWT | 386 THET 1 A9 fohd o Y wIfe & g =g 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

29.

Get More Learning Materials Here : &

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 gL, T TA-31 s=d b @rai 4, T arffe < &
R 5%, 8% AU 8%%%,@8&3@% | T @Tal & A e T 550

o o

T Y SIS 9T BT 2 | U8 & @ral 4, Reehl = @ 5% qen 8% B,
TE Uiy S A SRt 7 | steyg fafy f 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

. . 1 .
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.
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Q.No. Value points 65’1}2—- Mark
oo P 1 3. oan ks SEcTIONA :
= A-Celn4c 3.1 4. —Ctx 3. 5019-,4'?
" . o ©
G. = F. 40 g. 0 9. JB%3 % lo- [g o] I X1o =10

SEcTIoN B
R = ?0,11) JE 20)‘(3,12)'@,19,(5,m),(s,lz) ,(;t, 10 (8,8) @, G)IQo’q)’Qi"L)F 2. mark

V\AM
maank

Dowmain = ?‘19;3,4,S'" b,’-’f’-,G,‘?,lD’llg
Qa»ﬁc = 52,‘1,é,slto,|2,l‘4,l6,l8,zo’zz?.

Q,22) R b wi- (22_,1)¢R 2. Kis M+5(jmmcf->\c

R is et om mivalance relabiom.
(AH'CMV'(LJ S‘h\Ach- A-’ shad; 1hed- R it wet rt.’ll-lllft or‘frm:hvﬁ)
2. Scune o, QIS o:} 6?’ };
12 Same an 816 o) 65|

14 ﬂ_: a st =k —;Cl(-—Smt-!- Sect/”} T

g€ 4 = b 2. h".b/ SWIL' 2

pl- pl-

) wanakk

:d"xdt:ab‘stxﬁ-“_g_ = tan t camww |}
a tsg*k

5. Soame as Q1F o.!_ éS"l,|
16 . Sare a Q19 ol 65’]‘,’
(3. | Saume on 818 of &)
18 | Equakion of plave is 2 4 -} + A=) = 2A+4Y+3Z=12{]

4—
via © 2 4 :l_'i'_.
Norwal ﬂ’fbm DJ, ilivxﬂq\ _J.MWIS :f+f—§'d+% =
. lc o e~ icvlﬂwj-m SR A )M (>
it d i et ¥ o plame o
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Page -G
Q.No)| Value points 65[1,9_ P
20 .| Same oy @2) oj, 63—),),
21. | Same & Q2 of eshh
29 ; S = .Sau.-u]a\c S.}ooxge e} 2clhildren = g(b,b),ﬁb:%%(g,b)}?,%)?_ \
s PTOMJD"“‘? Thatboth ave. }-:,J; Qivenr thel— ore of thew ic a bc—;@{.
=L . pde
6|-,Pmloa\pﬂi+:1 Hrad—both are,lpon given that- dder cWild is o E?o.ﬁ
:_é___ \J?—__
SEcTIoNC
23 50 = 22— , 360 o t(‘?_,‘) .3 <o -V"ne(-l,l%" L+l
) is neither ihr_mg,‘? wor a\ec-reoq:"u-a iw (1,04 |
5’("!) is S‘,’J‘it:“—g INCTenll on (—'7:11) l-
) s S—b‘ic}ly O\ecvtM\‘w? em Q—~1,_l:> b
24 . Soame as 023 of es|i
25. | Same as 0824 ol eS|
2.E: 2ouue @ 82¢ 0} 65"}']!
2F . | Heve a=) ,lb=23 ,mh =12 Fn) = 29%+)
3
5@’”‘1+1)dm :L«'w %[3h"(|"+1‘+--+(n-|)")+ 6k(|+1+--+(u-1))+4n] 2
b
= Yoy s(ﬂh —h) (nh) (2nh f'-J c(-nk-%) (mA J N
"'\-—)O é
lim  [32-w-2:U-h) | ¢l-W)-2 +.3j
- h—oe L - 2
= 8412+3 = 29 |
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Q.No /| Value points &5 ’l ,2 Marks
27 SR
leb 2244
3 :j_.}_._a’_.— + £ I
(A+)= 2y aH )= A+
Sc\bl’bﬂjﬂr AR,e wegd— An—2. ,Bz), S=8 2.
bt |
S g == et 4 Jo el Lt
G2 () ) (t+) A+
= -2l +1| -1 +3) 2| +C 3
el =g T 2lglaa
28. Samme o, 829 el Qfl'}(
29. Soume o0 Q28 o__J_ e_rlnll
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