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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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QuE A
SECTION A

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

Question numbers 1 to 6 carry 1 mark each.

- —
1. AR a2 =2i+)+3k 3 b =31 +5]-2k2 A |a xb|IE
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 — ;e  — k 3 s 1 R0 3 HIRAC |

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

3. Fg @25 -3)H auad .61 -3] +2k) =48 gl 7 A |
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 = [agly,, EF T a; = ¥ sin jx W T E, H FFE ay,
fafey |

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

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

5. ¥ farg @ ToRA aTell W13l o Ho i ekl HIHU 1A HIT |

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

6. T saha TR 1 AHThAH TUIh HT ShITIT, :
xlogxd—y +y=2logx
dx
Find the integrating factor for the following differential equation :

xlogxd—y +y=2logx
dx

65/1/C 3 P.T.O.
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Qus d
SECTION B

G GEIT7 G 19 T Jodb Jo7 &4 3F & /

Question numbers 7 to 19 carry 4 marks each.

1 2 2
7. I A=|2 1 2|7 @ faaru f A2 - 4A - 51 = O, HeaEy AL
2 2 1
A Fd HT |
AUAT
2 0 -1
Ie A=|5 1 0 |2, 9 e ufs deaet & T w5 AL S|
0 1 3
HIT |
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
[y
W

8.  HRIURhI o UG & AWM & 7= 1 x & Q7 i

X + 2 X+ 6 x—-1

65/1/C 4
Downloaded From: http://www.cbseportal.com



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

9. T 1 hifST :

/2
-2
Sin- X
——dx
Sin X + COS X
0

AT

2
I hl T o €9 § j @ +7x —5)dx I HH Fd hifNT |
-1

Evaluate :
/2

-2
Sin- X
X gk
SIn X + CoS X
0

OR
2

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

-1

10. A E HIfT
2
X
—  dx
j x*yx?2 -2
Evaluate :
2
X
—  dx
j x*yx%2-2
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11. 10 s agd2fer @ERTr g M a g 1w o 4 9 &
foah1 Argesan R # 5 91 IBT7 T | ARG W=l 9N foud e gsT B, al
TTRIRAT 1A I foh I Tu fiereh < QT SR f=a o |

Jrera
T Iy faaes ol forat IR 3BT ST o5 HA-G-HA Tk sR g 3 6l
TRk 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% ?

12. x %I 98 AW W@ HiC &9 6 =) g A4, 1, 2), BG5, x, 6), C(5, 1, — 1)
1 D(7, 4, 0) THAAT B |

Find x such that the four points A4, 1, 2), B(5, x, 6), C(5, 1, — 1) and
D(7, 4, 0) are coplanar.

13. forfd wfw @ = 41 + 2] +2k I fag A & B TR wH Y@, @l
b =2} +3] + 6k % wmm 2 | forg P R Rt ofm 7 = |+ 2]+ 3k
2, U 30 W@ W ST U v shl a8 F1d <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.

14. = =1 x & fow ga Hifdm

1

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

Solve the following for x :

1y =

sin~1 (1 —x) -2 sin~

YT
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15.

16.

17.

18.

65/1/C

femamsy 6

2 sin! (§j —tan™1 (Ej =
5 31

Show that :
2 sin1 (§j —tan™! (Ej =z
5 31 4

ﬂﬁy=eax.cosbx%,?ﬁﬁ?§'ﬁﬁ?%

d’y _ dy 2
—2a—L b 0
dxz adX+(a +b%)y=

&~

If y = e2*. cos bx, then prove that

d’y _ dy 2
—2a—2 + (a +b“) 0
dx? dx Y=

?T%XX+XY+yX=ab,Fﬁ j—y Sﬂ?fili\ﬂQ |
X

If x* + x¥ + y* = aP, then find g—y
X

?Jﬁ;’x=asin2t(1+cos2t)?[9ﬂy=bcos2t(1—c052t)%,?ﬁt=E‘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=T.
4

A Td hIFT ;

(x+3)e*

dx
(x +5)3

Evaluate :

(x +3)e*

dx
(x +5)3

7 P.T.O.
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19. o faeme™ X, Y e 7 oe difedi i "erar & fou % whiid o & fau
Teh Ul Td & FSTEH =i il YA:=lshd AT & ST T 819 9@, Fer8al a
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 & IWIh At i fohl & Jodeh foame™d gRI Tehiid e A
HINT qon FA THHA B ft FG FINT | WG & A 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.
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T us |
SECTION C

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

Question numbers 20 to 26 carry 6 marks each.

20. UET A = Q x Q ®, W& Q aft uiwy wEwsti &1 dg=d 7, q91 TH
fgomardt dfshan « A W 38 YR 9iwivd 8 &6, (a, b), (c, d) € A & fo@
(a,b) # (c,d) = (ac,b+ad) g | I
(i) =T A H qc@Hs 94 JTd hIFWT |
(i) A % SISHAVT re¥d W HINT, oFa: FeEl (5, 3) qdT (%4} *
sgeshH et |

HAYAT
o= e foh £ W > W,
n-—1, Zlﬁ n foem %
f(n) =
{n +1, Zlﬁ n g4 S&'
g1 ity 3 | gwifse fo6 £ scshaufiy B | £ o1 SYohd FTa hifwre | Jgf W
THE U G 1 9= g |
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
(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.
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21. I y=45-x2 Ay = |x — 1| R UNag &F I @ R CITST a2
AT o FAT | 39 &7 I &% 1A hifT |

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

22. 3ahd THIHWT x2dy = (2xy + y?) dx &1 Taf¥re g1 3a shitoe, faar 8 T
y=13dx=1.

areren
el THTH (1+x2)% = (emtan_lx—y)wﬁﬁm{samaﬁﬁq,ﬁm
%%Fyzl%GFq’X:O% |

Find the particular solution of the differential equation
x2dy = (2xy + y2) dx, given that y = 1 when x = 1.
OR
Find the particular solution of the differential equation

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

23. o f(x) = sin? x — cos x, x e [0, 7] & U I=aw 7= 9 e Feaw a=

1A hITTT, |

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

24, guIse fob W@ .
- 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.

65/1/C 10
Downloaded From: http://www.cbseportal.com



Downloaded From: http://www.cbseportal.com
25. T 3@0dl % A=A z = 5x + 2y T IR QAT TLhAHIRT T

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

26. VW ©: g9 qUIThi § F &1 geAT g (femm ufeeemgw) <+t wE | wm fifve
X oF GEIe U O o8 T ol 4%k hidl 7, dl X 1 UTRehdl s§ed Td
ST | 38 e T A1 AT THT F1A HIIT |

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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