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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.
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—> . a
R & ad b ATk Gfey &, 1 3ok SI° bl hIUl JTd <hIfoY, STafeh feam T

3% (V3 a — b) T A TR R |

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

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

Eﬂ_d@ﬁm:

1
j 3 3 dx
sin“ X .cos“ x

Find :

1
j 3 3 dx
sin“ X .cos“ x

P p+1

arfuTeh &1 7 fafgu |

p-1 p

p
Write the value of the determinant

p-1

cos X % HTUET sin x 1 HAJhalSl [ARIU |

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

3

p+1

b,

P.T.O.



o foh 0= A=10,1,2,3,4,5), % R={(a, b) : §&AT 2, (a — b) ! fawria
FHA B} G Ued TrEY Ush Joddl Wrey B | deddl it [0] i ferfau |

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. 3fg = , @ (x +y + z) &1 O ffay |
z+6 X+y 0 6

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

9.  TH o5 P(a, b, ¢) 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 fasm-gmfia seyg <A1 & |
Write a 2 X 2 matrix which is both symmetric and skew-symmetric.
65/1/2



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 ST fop g¥arg R, Thd G131 % d9=d N W HH &9 § 9HHNd 8
R={x,y),xe N,ye N A9 2x +y = 24}.

W“JR%WW(domain)aW(range)WﬁﬁQ Izl_a"iﬁﬁ'lﬁﬁﬁﬂ
6 #1 R T Jouar 9wy 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,?ﬁ%@@ﬁﬁ%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 =R 7 | fag Fifvg
fop 3ok &A1 ANTHA =LIaH &, & a1 shl Y1 I sh! o= <l g1 2 |

AT

3Rl 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,

65/1/2 5 P.T.O.



14.

15.

16.
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2
2T%X=a(cost+logtan%),y:asint%‘,?‘ﬁd—y<‘=h"[1:=%‘3I'{13I'|=[3|'|T'[

dx2
hIfTT |

2
If x= a(cost + logtan %),y= a sin t, evaluate d_y att = g

dx?

HH F1d shifT
n/2
J 2 ‘
x“ sin x dx
0

Y
3Td <hifoT

j‘(x+3) 3_4x —x2 dx

Evaluate :

n/2

2 .
j x“ sin x dx
0

OR
Find :

J‘(X—i-?)) 3—4X—X2 dx

WW(x—y)g—y = X + 2y 1 A9h &A I HIT |
X

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



17.

18.

19.

20.
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e y(x) 3Tahed TR [ziiﬁJj—y = — cos X 1 Ush B 2 3N y(0) = 1
y X

%,Fﬁy(gj 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(gj .

Tsh GHAA o gl TGRIel W e 3d- @S A — 6, 3,4 8 | g forg € wwad
T ST O 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.

TRIUERT < TUTEH! o A ¥, T 1 g il

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

A a =21 -8} +k, b=-i+k, ¢c=2] -k dmaky &, 9w
Wa@ﬁawaﬁ%ﬂmaﬁﬁqﬁﬂ%mﬁ(?+ﬁ)6m(g+?)§l
A=

aﬁ?ﬁqaﬁﬂ N e i s e S
b+ camc+a3ﬁanwﬁagﬁﬁl
7 P.T.O.



21.

22,
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—> 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.

Tuiige fop
op ] (\/1+sinx +/1-sinx J x L. (0’ Ej

\/1+sinx —\/l—sinx
AT

x % fTT g HINT :

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 A% &4 hl TTRehdl JTd shilelt, Selfeh I8
1 2 T (1) STH 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.



@ us A
SECTION C

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

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.

65/1/2

g fr C1, DA =x2—x+1 9 Jed ®od 4 1 A 8 3T
BEYH 8 | 37q: d8 3TaUd J1d shito S8 fix) (1) e admm 2, (i) Fa
B 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.

U fogh @l IV & T W fommr fifle | afg fak w fea g @ @
oo &l gH: 3BT, Weg IS o T 92 Yk B, df Th I B Heh | AR
AT “HH-U-HH Th U Tehe BHT bl Hied BHT 63T T 8, a1 HeT U8 W 4
U 9! AT Yohe BHT <hl TYfdeel ITRehdT JTd shifeT |

HYAT

Teh Hh h TR W A 2 fh 98 5 § ¥ 3 9N U Sicidl 2 | 98 Ush UTE ol
3IBTAAT 8 AR g1 2 o6 U M B | aEdd ¥ U % BH < WlRikar 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.

TR oty @, 1 ashil & R &1 o1 &t Jia shifTe
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

9 P.T.O.
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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) dA

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

39 TR UTH GHAA 8 65 (9, — 8, — 10) 3t gl o 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

El'l'd@ﬁﬂ'{:

J' 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 :

J' X2+X+1
5 dx
x+1D° (x+2)

10



28.

29.
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T TR G TR o WISAl X AAT Y I 39 YR AT Aradt 7 fob fmor §
HA-H-HH faefid A &1 =2 10 A, eIt B &1 =esh 12 A d
foerfim C 1 ues 8 Wk B | QA1 WA R U feRum AEn # feerfim Y mwmn
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 I eI T 10 7 | I1iodd &R
fore g o1 =Ean qoa F1d T | ST Uk ek T TS SR
TTh GRI §A hITT | 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

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-31G s=d b @i 4, T e < &
R 5%, 8% AT 8%%%,@8&3@% | T @Tal & A e T 550

o o

T Y SIS ITH BT 2 | U8 & @ral 4, RNeehl = @ 5% qen 8% B,
T Uiy S A Srht 7 | steyg fafy  wemar @ @ i fk g el
@ral H fera-l-fera= Tfst s & 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.

11
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