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e 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 minute 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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i) a4t yeT 7t &/

(i) ST FH-T7 529 Yo7 8 5l aR @vsl 4 fawifaa &: o7, &, gagg | @ES 3 H4 y97 8 o8 @
JF O Ak FT3 | @S THE Yo7 &8 570 @ I9% q1 ofeb #7138 | @5 g 4 11 97 & o779 @
Y% AR 3k FT 8 | GUS T H 6 ¥97 8 [od @ I &: ol FT & |

(iti) @V 37 § gl o] & IR T Vo5, U qIa IIYa] Fo7 1 Ea9IHaFaR 150 1 T&a & /
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TIT GUZ T 3 3 F¥1 § =aRF fabey 3 | 07 ¥t ye9l 7 @ 379! T & 19T 5T FAT & /

(v) PAFER & AT # AT T E | TG 3TETF 7, T T TGFITIHIT GRIET 7T T & |

General Instructions :

(i) All questions are compulsory.

(it) The question paper consists of 29 questions divided into four sections A, B, C and D.
Section A comprises of 4 questions of one mark each, Section B comprises of 8 questions
of two marks each, Section C comprises of 11 questions of four marks each and
Section D comprises of 6 questions of six marks each.

(iii) 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 1 question of
Section A, 3 questions of Section B, 3 questions of Section C and 3 questions of Section D.
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.

g A
SECTION A
Jo7 GEIT 1 & 4 7% JAF Jo7 1 3% BT 8 |
Question numbers 1 to 4 carry 1 mark each.

0 -1 3 5
1. dCA= qor B = g, d |AB| 9Td iV |
0 2 0 0
0 -1 3 5
Find |AB|,if A = and B = .
0 2 0 0
2. V3% 1 x % WET SahET BT |

V3x

Differentiate e , with respect to x.

3. = stasa gt $i wife 9 ua (afe ufenfya ?) sma Fifse .

2 2 2
ay + X(d—yJ = 2x2 log y
dx?2 dx dx?2
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Find the order and degree (if defined) of the differential equation

2 2 2
d_y + X[j—yj = 2x2 log [d—§]

dx? X dx
39 @1  fosh-ahiamsd i shIfT St fGemes 2181 § 99 hivl §41dT 3 |
arera

T @ foret s fomg, formen feufa afew 2 =5 + 4k 2, ¥ TR 2 i
Ffewr 1o+ § —2k e H 2 | 3@ Y@ 1 i TR [ HIRT |
Find the direction cosines of a line which makes equal angles with the

coordinate axes.

OR
A A N
A line passes through the point with position vector 21 — j + 4k and is

N A AN
in the direction of the vector i + j — 2k. Find the equation of the line in

cartesian form.
Qus o

SECTION B

Jo7 GEIT5 G 12 T T4F JoH 5 2 3FH & |
Question numbers 5 to 12 carry 2 marks each.

5.

g g AT S |

EIGICAIE 1
V3 -2x - x? dx
Find :
V3 -2x - x? dx
p 2
afg A = q«r |A3| =125 8, A p % HH G T |
2 p
2
IfA = and |A3| = 125, then find the values of p.
2 p

off aredfaes gesti & gg= R W ufenfyd afkam « : a « b = yJa? + b2
1 fganytd B, sueht Sitw Hifse | afe a7 fgenumd 2, @t s/a hifSe fob = o8
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10.

Examine whether the operation = defined on R, the set of all real
numbers, by a « b = \/az +b? isa binary operation or not, and if it is a
binary operation, find whether it is associative or not.

- - > o - -
A |a|=2 |b| =77 a X b =3 +2] +6k?, @ a 3N b &
S T I [T HINT |
JrqaT
A A N A N N

3T TN T AT T <hitore frgeh fohat — 31 + 7j + 5k, —51 + 7] —3k

A A JAN ¢
qA 71 —5j —3k g feww & |

d - - - A A A
If |a|=2,|b|=7 and a x b =3i +2j + 6k, find the angle

- -
between a and b .

OR

AN A N
Find the volume of a cuboid whose edges are given by —31 +7j + 5k,

A A A A N A
~5i +7] -8k and7i —5] - 3k.

Teh fUaht 5 S 3BT T | (1) 3 SR Tu@ AW hi wilkehar w7 2
(ii) 31ferepam 8 9 o =1 <A1 ITRrehat 1 8 2

Jrqa
3 THepl 1 Th IR Th H1Y 3IDT0 W i hl G371, X T RehdT 5 I
HIT |

A coin is tossed 5 times. What is the probability of getting (i) 3 heads,
(ii) at most 3 heads ?

OR
Find the probability distribution of X, the number of heads in a
simultaneous toss of two coins.

Eﬂ_dﬁ%m:
3

J'sin3 X + cos® x

sin2 X cos2 X

dx

HAAT

Eﬂ_dﬁ%m:

j X_33 e* dx
(x-1)




il
Find :
sin3 X + cos3 X
— 5 dx
sin“ x cos“ x
OR
Find :

j x-3 e* dx
(x -1)3

11. 3¢ P(ATE) = 0-7, P(B) = 0-7 941 P(B/A) = 0-5 ®, a1 P(A/B) ¥Td <hifvru |

If P(not A) = 0-7, P(B) = 0-7 and P(B/A) = 0-5, then find P(A/B).

12, srasa g W - gx+y 1 Ik §A JTd hiNT |

dx
Find the general solution of the differential equation dy _ ey,
X
©Tus "
SECTION C

o7 G&IT 13 @23 % JAF JoA F 4 HFH & |
Question numbers 13 to 23 carry 4 marks each.

13. sin [cos_1 % +tan~} gj <l HE ATd @ﬁl’r{ |

Find the value of sin [cos_1 % +tan L %)

14. HRMUIhRI o TOTEHT T T Hieh, ST foh

3a —a+b -—-a+c
—b+a 3b —b+c =3(@+b+c)(ab +bc + ca)
—c+a —c+b 3c

Using properties of determinants, show that

3a —a+b -—-a+c
—b+a 3b —b+c =3@+b+c)(ab+bc+ca)
—-c+a —c+b 3c
5
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16.

17.

St e f6 w1 9g=F A = {1, 2, 3, 4, 5, 6} W URWING HEY
R={(a,b):b=a+ 1) Wdcd, GUHd I TS & |

AT
WFﬁﬁl‘Qﬁw“f:N—)Y, f(x)=4x+3,§mmﬁﬁ@wg,ﬁﬁ
Y={yeN:y=4x+3,%{:ﬁxeNa5%m}%|ﬁ33ﬁm%qu%|
ST UfdAd Bad Wt 31d hifve |

Check whether the relation R defined on the set A = {1, 2, 3, 4, 5, 6} as
R ={(a, b) : b = a + 1} is reflexive, symmetric or transitive.

OR
Let f: N —> Y be a function defined as f(x) = 4x + 3,

where Y ={y € N:y=4x + 3, for some x € N}. Show that f is invertible.
Find its inverse.

IS x\1+y +y 1+X=03ﬁ'{x;«ty%,?ﬁﬁ:ﬁg’@ﬁﬁﬁg—_ 1

dx  (x+12
arore

M (cos x)V = (sin y)* 3, @ g—z T T |

Ifxyl1+y +yJ1+x =0 and x;ty,provethat? = —

OR

If (cos x)Y = (sin y)¥, find d_y
dx

fog $ifse i
a a
J-f(x)dx = J' f(a —x) dx
0 0
3d:
/2
J',; dx
sin X + cos X



18.

19.

Prove that
a a
J- f(x)dx = J' f(a—x) dx
0 0
and hence evaluate
/2
J-; dx
sin X + €os X
0

sn?rﬁﬁ—m:

X2+X+1
3 dx
J x+2)x*+1)
Find :
2
X +X2+1 dx
J x+2)x*+1)
3Rl HIHT hl BA IV :
xd—y :y—xtan(zj
dx X
AAAT
IAIh THIHIUT i BA HITIT
ﬂ _ _|Xtycosx
dx 1+sinx

Solve the differential equation :

Xd—y = y—Xxtan (Zj
dx X

OR

Solve the differential equation :

dy _ _[x+ycosx}

1+sinx

P.T.O.



21.

22.

23.

.o — - -

afeat b =21 +4) —5k 3 ¢ =Ai +2] +3k F AU, AR b + ¢ b
%

SR T RN A AT a = | + ) + k I AW ERA 1R | A H AR

AT HIRTT S 3 b+ o % TRw qrh wiew o i B |

- A A
The scalar product of the vector a =1 + j + k with a unit vector along

>

L - Ao A
the sum of the vectors b = 2i + 4j — 5k and ¢ = A1 + 2j + 3k is
equal to 1. Find the value of A and hence find the unit vector along

N
b +c.

I (a + bx) = x ¥, q fiag Hifs &
2 2
x5 d_y = (X d_y - yj )
dx? dx
If (a + bx) e¥* = x, then prove that

2 2
X3 d—y = (X d—y — y) .
dx2 dX

T O 1 AT 8 cm¥/s I R Y §¢ W 2 | @ ST {6 361 godim
&% fohH X T & &1 B, e 38 fohIR bl &S 12 cm 8 |

The volume of a cube is increasing at the rate of 8 cm3/s. How fast is the
surface area increasing when the length of its edge is 12 cm ?

fagati A2, 5, - 3), B(- 2, — 3, 5) @1 C(5, 3, — 3) ¥ I o<l A0S 1 HId 1T
g gfewr i J1d hHIfST |

Find the cartesian and vector equations of the plane passing through the
points A(2, 5, — 3), B(- 2, — 3, 5) and C(5, 3, — 3).



@ us 3
SECTION D

Y97 G&IT 24 G 29 TF Jodb J97 & 6 37F & |

Question numbers 24 to 29 carry 6 marks each.

24. T y2 = 4x W I8 fog F@ HINT I 1675 (2, - 8) | =Faw gl T feoa 2 |
Find the point on the curve y2 = 4x, which is nearest to the point (2, — 8).

25. ANTHA <hl HHT & ®9 H I(x2+2+e2x)dx & G FTd T |

AT

Hl-llohcfldw\wall*{d‘g’&@@ﬁw%ﬂw?ﬁaﬂmﬁﬁiﬁﬁﬁmﬁ
T3 o T y=2x + 1, y=3x+1 T x=47% |

3
Find I(x2 +2+e2%)dx as the limit of sums.

1

OR

Using integration, find the area of the triangular region whose sides have
the equations y=2x+1, y=3x+1 and x=4.

1 3 4
26. ICA=|2 1 2|z, AlFm@ HIC |
5 1 1
mﬁmaﬁwﬁwaﬂsﬁaﬁﬁﬁm
X+3y+4z=38

2x+y+2z=5
3R 5x+y+z="7

YT

9 P.T.O.



217.

IR TN gRI, e TTeg ST ScohH ST <hITTT :

2 0 -1
A=|5 1 0
0 1 3

1 3 4

IfA=|2 1 2|, findAL

5 1 1
Hence solve the system of equations
Xx+3y+4z=38
2x+y+2z=5
and 5x+y+z="7
OR
Find the inverse of the following matrix, using elementary transformations :
2 0 -1
A=|5 1 0
0O 1 3

Th U1 & Th T WM, A IR B A 8, 90 &9 9 =id) o1 ST gial
2 | TR A Sl I Sh1S | 3 g IId o 1 g HHT, 94T IR B sl Icdeh $hTs A
1 gl a2 g @1 TN § 377aT 2 | huel SAE-H-S1T 9 g dial 9 8 g N &l
Bl TN L Gehll & | I TR A <l Teh 3h1E & T 40 &1 A9 9 ThR B
Teh $HE 8 T 50 T AT HAMRT 1A 8, A1 ATIhaq @19 Affd L g ]
I gFI TR I Tohal-fohal gehrsat ST =il ? Iugh AWEl @i aw
T JEeT | giEafdd e oI fafe o g Shifse qun sifesean @y oft
AT HITY |

A company produces two types of goods, A and B, that require gold and
silver. Each unit of type A requires 3 g of silver and 1 g of gold while that

of type B requires 1 g of silver and 2 g of gold. The company can use at
the most 9 g of silver and 8 g of gold. If each unit of type A brings a profit
of ¥ 40 and that of type B ¥ 50, find the number of units of each type
that the company should produce to maximize profit. Formulate the
above LPP and solve it graphically and also find the maximum profit.

10



29.

i faeh fou e 2 | U fs & gl ol faa & | qEw feee sfiea @
e fod 75% R Wohe BT @ SR d\u sHfiEq feem g | i H ¥ T
ToahT ATgesal I T SR IW IBIAT M1 7 | AfG Heeh W A Tehe g3 B,
A T IRl @ o6 98 Q1 a fo ara faeht g 2

There are three coins. One is a two-headed coin, another is a biased coin
that comes up heads 75% of the time and the third is an unbiased coin.
One of the three coins is chosen at random and tossed. If it shows heads,
what is the probability that it is the two-headed coin ?

fargalt, s fafafemr 1+ § 2k, 21 —j +kam i+ 2] + k&9
oA 9T HHA 1 AW 9 hidia THIR [1d IR | 3ugth qHad o HHTHR
qHAd, S o5 (2, 3, 7) ¥ I 8, 1 G Wt fAfay | o7, gH SHeR
FHAA o 1= i g @ HINT |

AT

famgatl (2, — 1, 2) T (5, 3, 4) | TSI TS {@T HI THIHT FA HINT
famgati (2, 0, 3), (1, 1, 5) TAT (3, 2, 4) ¥ TSR AT HHAA 1 FHIHT HI 1A
FHINT | @1 9 q9aqd 1 idesed g o 91 HY |

Find the vector and cartesian equatlons of the plane passmg through the

/\
points having position vectors 1 + J - 2k 21 - J + k and i + 23 + k
Write the equation of a plane passing through a point (2, 3, 7) and
parallel to the plane obtained above. Hence, find the distance between

the two parallel planes.
OR

Find the equation of the line passing through (2, —1, 2) and (5, 3, 4) and
of the plane passing through (2, 0, 3), (1, 1, 5) and (3, 2, 4). Also, find
their point of intersection.
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