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All questions are compulsory.
Please check that this question paper contains 26 questions.

Questions 1 - 6 in Section A are very short-answer type questions carrying

1 mark each.

Questions 7 — 19 in Section B are long-answer I type questions carrying

4 marks each.

Questions 20 - 26 in Section C are long-answer II type questions carrying

6 marks each.

Please write down the serial number of the question before attempting it.



Qs A
SECTION A

T GEIT ] G 6 TF I9F Jo7 HT1 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

- —
1. 3™ a2 =2i+)+3k 3 b =231+5]-2k2 A |a xb|Fa
Hf |

- A A A d A A A - -
If a =2i +j+3k and b = 3i + 5j —2k, thenfind |a x b |.

2. @femt i — ;o  — k 3 s 1 R0 3 BT |

A A AN A
Find the angle between the vectors i — j and j — k.

3. Frg©2 5 -3)F auad .61 -3] +2k) =43 gl 71 FF |
Find the distance of a point (2, 5, — 3) from the plane
N A A A
r.6i-3j +2k)=4.

4. T IR A = lagly,, TEF T a;; = ¥ sin jx W YA E, H FFE ay,
fafy |

Write the element a;, of the matrix A = [a;ly,, Whose elements a;; are

given by a;; = e** sin jx.

5.  HA fog € oA ATl {1l o FA I ekl HHIHLT 1A HIIT |

Find the differential equation of the family of lines passing through the
origin.

6. T saha TRl 1 AHTRAH TUIh HTd <hITIT, :
xlogxd—y +y=2logx
dx
Find the integrating factor for the following differential equation :

Xlogxd—y +y=2logx
dx
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Qs d
SECTION B

Yo7 &I 7 & 19 T I9% Jo7 & 4 3% & |

Questi

65/1/C

on numbers 7 to 19 carry 4 marks each.
1 2 2
e A=|2 1 2| %, < feaEe fF A2 - 4A - 51 = O, HaEaET AL
2 2 1
Wt 3ra i |
HAAAT
2 0 -1
I A=|5 1 0 |2, a9 R ufs deaet & T w5 AL S|
0 1 3
SHINT |
1 2 2
IfA=|2 1 2 |, then show that A2—4A—5I=O, and hence find A
2 2 1
OR
2 0 -1

IfA=| 5 1 0 [,then find Al using elementary row operations.

o
—
[P

et 3 Tt % s @ e x 3 oy e IR

X + 2 X+ 6 x—-1




9.

10.

65/1/C

Using the properties of determinants, solve the following for x :

X+ 2 X+ 6 x—-1
X+ 6 x-1 x+2] =0

x—-1 X+ 2 X+ 6

A 19 i

/2
s 2
Sin- X
——dx
Sin X + COS X
0

AT

2
INTHA <l T o €9 § j e +7x - 5) dx
-1

Evaluate :
/2

: 2
S X
— dx
S1n X + Cos X
0

OR
2

&1 g T hIfST |

Evaluate J- (e3* + 7x - 5)dx as a limit of sums.

-1

A Td hIFT ;

2
j ) Xz dx
XT+x° -2

Evaluate :
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11.

12.

13.

14.

10 el & TE A 2 Fooh W RN Qi I a2 1 S o 4 8
foah! Argesa R 3 5 91 IsT7 T | ARG diEl 9N fod e gsT &, d
TTRIRAT 1A I foh I Tu fiereh < QT AR f=a o |

Jreran
T =y faaes ol forat IR 3BT ST foh wH-G-HA Tk sR faq 3 6l
TRkl 80% H AT & ?

In a set of 10 coins, 2 coins are with heads on both the sides. A coin is
selected at random from this set and tossed five times. If all the five
times, the result was heads, find the probability that the selected coin
had heads on both the sides.

OR

How many times must a fair coin be tossed so that the probability of
getting at least one head is more than 80% ?

x %I 98 HM a Hioe &8 6 =) fog A4, 1, 2), B, x, 6), C(5, 1, — 1)
qe D(7, 4, 0) THAAT B |

Find x such that the four points A(4, 1, 2), B(5, x, 6), C(5, 1, — 1) and
D(7, 4, 0) are coplanar.

feufa afRm & = 41 + 2] + 2k 9 g A ¥ B9 TEE Tk Y@, |Rw
b =2} +3] + 6k % wmm 2 | forg P R Rt ofw 7 = |+ 2]+ 3k
2, U 30 W@ W ST U v shl TFaTs J1d <hIfag |

A line passing through the point A with position vector

- A A A - A A A .
a =41 + 2j + 2k is parallel to the vector b =21 +3j + 6k. Find the

length of the perpendicular drawn on this line from a point P with
- A A A
position vector r; = 1 +2j+3k.

=1 1 x & o g HifS

1

sinl(1-x)-2sin"1x=

Solve the following for x :

1y =

sin~1 (1 —x) -2 sin~

YT
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16.

17.

18.
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femamsy 6

2 sin! (§) —tan™1 (Ej =
5 31 4
Show that :
2 sin~1 (§) —tan™! (Ej =T
5 31 4

Zlﬁy=eax.c0sbx?§, ?ﬁﬁﬁ‘;ﬁﬁ?ﬁ?
d’y , dy >
—2a -2 + +b 0
dx2 2 dx @ )y =
If y = e2*. cos bx, then prove that
d’y _ dy 2
—2a—2 +(a% +b?) 0
dx? dx Y=

'ﬂﬁxx+xy+yx=ab,?ﬁ j—y SI'I?[@'%I’Q |
X

If x* + x¥ + y* = aP, then find 3_y
X

aﬁ{x=asin2t(1+cos2t)?[9ﬂy=bcos2t(1—cosZt)%,?ﬁt:%‘T{ dy

dx
T HIFT |

If x = a sin 2t (1 + cos 2t) and y = b cos 2t (1 — cos 2t), then find g—y at
X

t=".
4

A Td hIFT ;

(x +3)e*

dx
(x + 5)3
Evaluate :

(x +3)e*

dx
(x +5)3

7 P.T.O.



19. o faeme™ X, Y 9o 7 oe difedi i "emar & fou % whid e & fau
Teh Ul TTd & FSTEH Sl gl YA:=ishd AT & ST T 819 9@, Fer8al ad
Rgeie o= 9d 2, 9 & J¥s &1 4o us: T 25, T 100 991 T 50 7 |
e anferent ot & Si=ft T8 WAt S T g B

RERICI 30 40 35
SRSl 12 15 20
MCRIE] 70 55 75

MG o WA & Ik At i fohl & Jdeh foamer™d gRI Tehiid w8 A
HIT qom Fd THHA B ft [0 FINT | TG & I DI Th Jod ot
fafeT |

Three schools X, Y and Z organized a fete (mela) for collecting funds for
flood victims in which they sold hand-held fans, mats and toys made from
recycled material, the sale price of each being ¥ 25, ¥ 100 and ¥ 50
respectively. The following table shows the number of articles of each
type sold :

X Y Z
Article
Hand-held fans 30 40 35
Mats 12 15 20
Toys 70 55 75

Using matrices, find the funds collected by each school by selling the
above articles and the total funds collected. Also write any one value
generated by the above situation.

65/1/C 8
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SECTION C

J97 GEIT 20 T 26 TF Jodb J97 & 6 3F & /

Question numbers 20 to 26 carry 6 marks each.

20, AMT A = Q x Q B, W& Q @t uiwy weueh % wy=E g, 991 Th
feamurdt afspam « A W 30 R uifid 8 6, (a, b), (¢, d) ¢ A & fo@
(a,b) % (c,d) = (ac,b+ad) 8 |

(i)  #1 A H qcHHe 3169 T shifog |
(i) A % SYGHHVIY FIFd G hifWT, 7d: @Il (5, 3) qe @,4} *
FoshA forfau |

AT
aH e 6 £: W > W,
n-1, Ifg n fowm 2
f(n) =
n+1, ?T% n 94 S&'
g1 ity 3 | gwifse foh £ soshavfiy B | £ o1 SYohd FTa hifwe | I W
T ot Hestt 1 9= R |
Let A = Q x Q, where Q is the set of all rational numbers, and *
be a binary operation on A defined by (a, b) % (¢, d) = (ac, b + ad) for
(a, b), (¢, d) € A. Then find
(1) The identity element of » in A.
(i1)  Invertible elements of A, and hence write the inverse of elements
1
5,3)and | =, 4 |.
(5, 3) an ( 5 j
OR
Let f: W — W be defined as
n-1, ifnisodd
f(n) =
n+1, ifniseven

Show that f is invertible and find the inverse of f. Here, W is the set of all
whole numbers.
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21.

22,

23.

24.
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TPl y=45-x2 Ay = |x — 1| G Uieg &F Wl @ gHI TEY a0
AT o FAT | 39 &7 Wl &% 1A hifT |

Sketch the region bounded by the curves y =5—-x2 andy = |x —1|and
find its area using integration.

FIhA FHIRT x2dy = (2xy + y2) dx 1 e g 3a hifSe, fean g &
y=13dx=1.

FYUAT
ITIhed THIRIUT (1+x2)% - (emtan_lx—y)wﬁﬁwwmaﬂﬁq,ﬁm
%%Fyzl%\_ﬂasz% |

Find the particular solution of the differential equation
x2dy = (2xy + y?) dx, given that y = 1 when x = 1.
OR
Find the particular solution of the differential equation

-1
1+ x2) % = (™' "X _ y) given that y = 1 when x = 0.
X

Wf(x):sin2x—cosx,xe[O,n]%ﬁ?ﬁ&?ﬁﬁﬁmaﬁ?aaﬁwm
ST ST |

Find the absolute maximum and absolute minimum values of the
function f given by f(x) = sin? x — cos x, x € [0, n].

aSliSQ%%@T‘i’:
- A A A A A A
r =i+j+k+r(i-j+k)

P =454 2k+n (21 - ] +3k) THaeha ¥ |

T TGT3T] ohl JATaSe i I THAA ohl THIEUT Wt 3T hifY |

Show that the lines :
—> A A A ALA A
r =i+j+k+Ar(i-j+k)
N A A A A A
r =4j+2k+pn(2i — j + 3k) are coplanar.

Also, find the equation of the plane containing these lines.
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25.

26.
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71 31ael & A=A z = 5x + 2y Tl FTAHIHLT qAT HTUHAHIHT HIFT
x—2y <2
3x + 2y < 12
-3x+2y <3
x>0,y>0

Minimise and maximise z = 5x + 2y subject to the following constraints :
x—2y <2
3x + 2y < 12
-3x+2y <3
x>0,y>0

T B: 99 YUk H A g1 T ArgesAn (form wfaeemem) o+ € | wm <fifs
X oF GEIeT U O oE T ol ¥t hidl B, d X T UIRehdl §ed HId
T | 3T e T q1ET 9T T H1d T |

Two numbers are selected at random (without replacement) from first six
positive integers. Let X denote the larger of the two numbers obtained.
Find the probability distribution of X. Find the mean and variance of this

distribution.
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