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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 26 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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AT 13397 :

@) qH e SR E

(i) YT ST F A 1% 59 Jo7-97 7§ 26 Jo7 & |

(ii)) ©US 3 F I 1 - 6 T% 37 TY-IN T J97 § 3N % Jo7 & [o7g

1 3% [FgiRa 8 |

(v) TGIET FIHT-19 TF FI-ITH [ IJHR & J97 & 3K J9% J97 & forw
4 37% [FERa & |

(W) GUE G FYH 20 - 26 T JH-IHII JHR & J97 & 3K J% 97 & fow
6 3% [FaRa & /

(vi) IR TG IREY FX7 & G FHIT 97 BT HHH S99 71T |

General Instructions :

(i) All questions are compulsory.
(it)  Please check that this question paper contains 26 questions.

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

1 mark each.

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

4 marks each.

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

6 marks each.

(vi)  Please write down the serial number of the question before attempting it.
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Qug A
SECTION A

T GEIT ] G 6 TF II9F J97 HT 1 3F & |

Question numbers 1 to 6 carry 1 mark each.

1. Th AP A = [ayl,,, EF @59 a; = % sin jx gHT 9e &, &1 ¥4 ay,
fafey |

Write the element a;, of the matrix A = [a;ly,5, Whose elements a;; are

given by a;; = e? sin jx.

2. A forg ¥ ToRA el @13 % HA I Feshel FHIH J1 HIT |

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

8. ¥ 37aehel FHIHIT 1 FHRRAH TUTh AT ShITT
xlogxd—y +y=2logx
dx
Find the integrating factor for the following differential equation :

xlogxd—y +y=2logx
dx

- —
4. R A =21 +j+3k W b =31 +5]-2k?, A |a x b | IE
Hif |

RN A A A - A A A - -
Ifa =21 +j +3k and b = 3i + 5j —2k, thenfind |a x b |.

5. @St i — 9T 5 — k % o T 0T 0@ I |
A AN A
Find the angle between the vectors /1\ —jand j — k.

6. fag (2,5, -3)H gaaa .61 -3 +2ﬁ)=4ﬁaﬁmaﬁm |
Find the distance of a point (2, 5, — 3) from the plane
— N N N
r.6i-3j +2k)=4.

65/2/C 3 P.T.O.
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Qs d
SECTION B

G GEIT7 G 19 T Jodb G971 &4 3F & /

Question numbers 7 to 19 carry 4 marks each.

7. 9 J1d $ifT :
2
X
— =  dx
j x*+x2-9

Evaluate :

8. 1Feh Fapi2fes Wimrgui s fdd ImaEd 8
foerh1 Ages Mot F 5 o) IBTen T | AfG 9r=l I/ = TE gs &, Al
YTRIehdT FTd hifore, foh g+ 7T ek o g TR T o |

HYAT

Tk Iy faaes o1 forat IR 3BT ST foh FH-A-HA Th a) fod 39
TiRrehar 80% | ATk & 2

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% ?

9. x I 98 AF W Hig e foh =91 g A4, 1, 2), B(5, %, 6), C5, 1, — 1)
AT D(7, 4, 0) THAAT 3 |
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.

65/2/C 4
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10. foufy afw @ = 41 + 2] +2k 9 fag A ¥ I T U Y@, @l
b =21 +3] + 6k % wmmm 3 | forg P R Rt afm 7 = § 4 2]+ 3k
2, ¥ 39 @1 W A T 8 hl AR 14 HINT |
A line passing through the point A with position vector

RN A A A e A A A
a =41 + 2j + 2k is parallel to the vector b =2i +3j + 6k. Find the

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

11. = =1 x & forw ga Fifm

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

Solve the following for x :

sin~1 (1 —x) -2 sin™!

X=—
Srerar
fe@mu o -
2 sin™! (§) —tan™1 (Ej - I
5 31) 4
Show that :
2 sin! (§j —tan™! (Ej =T
5 31) 4
1 2 2
12. 3Ifc A=| 2 1 2 | B, a1 fe@msu f5 A2 — 4A — 51 = O, Bora®q A™!
2 2 1
o s17a hifS |
Strerar
2 0 -1
e A=|5 1 0 | B, o IR uite AlHIT *1 T Heh AL I
0 1 3
i |
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1 2 2
IfA=| 2 1 2 |,then show that A>—4A —5I = O, and hence find A™".

2 2 1

OR

DN
(e
|
—

If A= 0 |, then find A~! using elementary row operations.

S Ot
_
w

13. HRUERT < TUTEH! o JART § 1 & x 6 ¢ g HINT :

X + 2 X+6 x—-1
X+ 6 x-1 x+2| =0
x—-1 X+ 2 X+ 6

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
14. ¥ @ HIST :
/2 5
j .sm X dx
sin X + cos X
0
AT

2
I hl T o €9 | j @ +7x —5)dx I HH Fd shifNT |
-1
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Evaluate :
/2

: 2
Sin- X
S1n X + Cos X

0

OR
2

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

-1

15. 'ﬂﬁx:asin2t(1+cos2t)?'[9ﬂy=bcos2t(1—c052t)%,?ﬁt:%‘T{ d_y

dx
I hIfST |

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

T
4
16. HH A hHIFT
" (x +3) e¥
J x+5)3
Evaluate :
" (x +3) e¥
J x+5)3
17. o faeame™ X, Y 9o 7 oe difedi it ggmar & fou e whta 0 & fau
Teh Ul od & 188 sl T YA =fshd At & ST T 819 9@, 983l ad
fgei s 9 8, 51 @ e 1 god A T 25, 100 991 T 50 7 |
= arferent oo ® s=ft w2 grmft i g et §

IEEINE

dx

dx

g1 g 30 40 35
ErER 12 15 20
faeia 70 55 75

JMREl o TAM & Ik AWt i Tohl | Jeh foamed gl Thid e A
HINT qo1 Fd THHA B Wt [0 HINT | ST & AW Dl Th qod ol
fafeu |
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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.

18. ﬂﬁy:eax.cosbx%,?ﬁ%@ﬁﬁﬁﬁﬁﬁ

dzy

dy 2
—5 Zad—+(a +b“)y=0

dx

If y = e®*. cos bx, then prove that

dzy

dy 2
— 2ad—+(a +b“)y=0

dx

19. 3Afg xx +xy+y—ab?‘ﬁ WWI

If x* + x¥ + y* = aP, then find dy
X

65/2/C 8
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T us |
SECTION C

Go7 GEIT20 G 26 % I 39% J97 6 3HF & /

Question numbers 20 to 26 carry 6 marks each.

20.

21.

22,

65/2/C

IR THIHW x2dy = (2xy + y2) dx o1 fafyme & ;@ shiforg, feam 8 6
y=13dx = 1.

ST
ITIehed GHIRT (1+x2)% = (emtan_lx—y)wﬁﬁ\?waﬁsﬁﬁq,ﬁm
efpy=1899x=0% |

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) dy _ (emtan X
>

—y), given that y = 1 when x = 0.

B f(x) = sin® x — cos x, x € [0, n] % U I=aw 9H 9 e fan a9
3T hIfST |

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

guisy foh L@
?:li\+3'\+1/;+k(/i\—j\+l/;)
T =45+ 2k+n @i - +3k) oHdeha ¥ |
3 @137l 1 AAfase L It THAA T FHiRT it F1a i |

Show that the lines :
%

AN A JAN AN A A
r =i+j+k+AaA(i-j+k)
- A A A A A
r =4j+2k+np(2i — j + 3k) are coplanar.

Also, find the equation of the plane containing these lines.
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Downloaded From: http://www.cbseportal.com



Downloaded From: http://www.cbseportal.com

23. UFT A = Q x Q ®, W&l Q aft ufmy wewsh &1 dg=y 7, d°1 TH
feamurd wfspar « A W 30 IR uRuiivd 8 16, (a, b), (¢, d) € A & fo@
(a,b) x (c,d) = (ac,b+ad) 8 | a@

(1)  *1 A ¥ qcaueh 3199d 1A HIT |
Gi) A % qpmuiE seEs i HIvw, o sEEEl (5, 3) @ (%,4} *
A AR |
AYAT
A A o6 £: W > W,
n-—1, ?Tf?'i n fawm %
f(n) =
{n +1, aﬁ{ n 9H %
g1 uftarfya 3 | guiise fo6 £ syospavfia 8 | £ o1 sgohd TTa hifore | w@i W
guEd QUi FEATA! W = 3 |
Let A = Q x Q, where Q 1s the set of all rational numbers, and =*
be a binary operation on A defined by (a, b) * (¢, d) = (ac, b + ad) for
(a, b), (c,d) € A. Then find
(1) The identity element of x in A.

(i1))  Invertible elements of A, and hence write the inverse of elements
(5, 3) and [1, 4).
2
OR

Let f: W — W be defined as

n-1, ifnisodd

f(n) =
n+1, ifniseven

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

24, TRl y=,5-x2 My = |x — 1| g UfEg &F & ARG gHI LT Qe
FHTRTH h ST § 38 & 1 &9%al A1d T |

Sketch the region bounded by the curves y =5 — x2 and y=|x-1|and
find its area using integration.
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25. JUW B: € qUehl | § q g&ATC AgesAn (foar wfowemmm) g+ 8 | AW i
X T G § 9 99 AT Sl ¥tk Al 8, dl X T TRehdT §ed A
HIT | 39 &2 T qIET qAT TEOT JTd hifT |

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.

26. = sraqyl & F=ria z=5x+2yW§fﬁTﬁw3?ﬂ rferehateRtor IS :
Xx—2y <2
3x + 2y < 12
-3x+2y <3
x>0,y>0
Minimise and maximise z = 5x + 2y subject to the following constraints :
Xx—2y <2
3x + 2y < 12
-3x+2y <3
x>0,y>0
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