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All questions are compulsory.

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.

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 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.

Use of calculators is not permitted. You may ask for
logarithmic tables, if required.
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SECTION A

Y97 G&IT 1 @4 7% F9%F Jo7 F1 1 3F 8 |
Question numbers 1 to 4 carry 1 mark each.

1. AB 3d ifSu, Jefh A={1 O}a@n B=l:0 1}.
0 1 1 O

1 0 0 1
Given A = and B = , find AB.
0 -1 1 O

2. x I U A faRaT 8 W e f(x) = [x + 3| + |2x — 1| &aq &,
g AT ol 8 |
3T

JX o 9Me eX T Iahalsl 4 ShIT |

Write a value of x at which the function f(x) = |x + 3| + |2x - 1|
is continuous, but not differentiable.

OR
Find the derivative of eX w.r.t. vx.

3.  3AdHhd THIRWI
(eX +eX) d_y = (eX — e X)
dx
1 BA G I |
Find the solution of the differential equation :
(eX +eX) d_y = (eX — e7X)
dx
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4. GHHWT

-x-1_ y+3 z-5
2 1 2
g e @1 o fesh-ahrarea forflae |

Write the direction cosines of the line given by the equations
-x-1_ y+3 z-5
2 1 2

Qs d
SECTION B

Jo7 GEIT5 12 T F4B Jo7 52 HFH & |
Question numbers 5 to 12 carry 2 marks each.

5. 3eEl gl guist f5 R A R = ((a, b) : a < b3} g1 aRwifyd dewr R
ql Taged B 3R 7 & Th1ah 8 |

HAYAT

gorisy fob Al uftdy Temeti & 9= Q W a * b = a;bw
giTiya dfspam = (i) e feamard wfsean 2 (i) spafafma 8 |

Show by examples that the relation R in R, defined by

R = {(a, b) : a < b3} is neither reflexive nor transitive.

OR

Show that the operation * on Q, the set of all rational

numbers, defined as a = b = a+b

is (i) a binary operation,

(i1) commutative.
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2 -3

6. R diel & wim A, s A=|: T

T |

Using elementary operations, find the inverse of the

2 -3
matrix A =
-5 7

} T ek FTd

7. STd <hIfTT
J‘ (1+tan xj dx
1-tan x
AT

M JTd <hIf9T
n
I4 1+ cos2x dx

0
Find :

J‘ (1 + tan xj
— — —|dx
1-tan x

OR

Evaluate :

T
I4 1+ cos2x dx
0

8. Wﬁﬁm:

I(l—%]eQX dx
X 2x

Find :

j(l—%jezx dx
X 2x
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10.

11.

12.

65(B)

Adhel GHIHI log(g—yj:2x+3yww%wmd6ﬁﬁml
X

Find the general solution of the differential equation

log (d_yj = 2x + 3y.
dx

(b + )& & W 989 @ S, 5@ @ = @) - 2} + k),
> AN A N Y S g
b=2i-j+4k)dm ¢ =1 +2] —2k & |
. .. 7 > - - A AN
Find the projection of (b + ¢ )on a , where a =(21 —2j + k),

> AN A e T S
b=(R2i—-j+4k)and ¢ =1 +2j - 2k.

Th YA % TS B P HAN IFh JAHA B F A AT B
UTRIehdl T4 <hifoTe fop 31Tl Ui 9heqon § hH-8-%hH 4 ¥%AdiU Hd |

An experiment succeeds three times as often as it fails. Find

the probability that in the next five trials, there will be at least
4 successes.

Ife A 99T B 3 TdF AN 8, df eS¢ foh A 991 B § § SH-4-%H
Teh & B4 h TlRerar 1 - P(A) P(B) 2 |

AAAT
fear mn 2 o6 @ el @ 3BT W U @ T e g, @ gen
‘T WX AT TEATRAT T INTHA 10 3 <hl ITReRdT F1d hifau |

If A and B are two independent events, then the probability of
occurrence of at least one of A and B is given by 1 — P(A”) P(B’).

OR

Given that the two numbers appearing on throwing two dice
are different, find the probability of the event ‘the sum of
numbers on the dice is 10’.
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SECTION C

97 GEIT 13 T 23 T JA% Jo7 4 I & |
Question numbers 13 to 23 carry 4 marks each.

13. g@uIisu f f:[—l,l]—)R,f(X):( j2) 2 ed Bed Thdhl B |
X

B f:[-1, 1] - (foh1 9RER) 1 Ifael™ T hife |

Show that f: [- 1, 1] > R, given by f(x) = is one-one.

(x+2)
Find the inverse of the function f: [- 1, 1] — Range of f.

14. x % foru ga i
tan~! x-1 +tan~! x+1 .
X —2 X+ 2 4
AAAT
ﬁ:lq_g[?mpli\HG%:
1 —J1 -
tan—1 \/ X ‘/ X =E—lcos_1x,—i£Xsl
\/1+X+1/1—X 4 2 J2
Solve for x :
tan~1 x-1 + tan~1 x+1 =r
X —2 X+ 2 4
OR
Prove that :
1 —J1 -
tan—1 \/ X \/ - =£—lcos‘1x,—i£X£1
\/1+X+1/1—X 4 2 V2
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15. HRUTRI < TUremt & TR § fog i fh

2 3

X X 1+ax
y y2 1+ay3 =(1+axyz) x—y) (y—12)(z—-x).
z 72 1+az’

Using properties of determinants, prove that

X x2 1+ax3

y y2 1+ay3 =(1+ axyz) (x—y) (y — 2) (z — x).

v/ z2 1+ az3

2
121-
16. 3Afg y:sin—l{SXJr 3 x }%,?ﬁ j—z FTd i |

HAAAT
Ife vy, x2+1 = log (w/x2+1—xj g, d cwisw f&

(X2+1)3—y+xy+1=0.
X

OR

If y. x2+1 = log (\/x2+1—xj, show that

(X2+1)3—y+xy+1=0.
X

65(B) 8



17. ZIﬁy—e (sin X + cos X) B, Q%W%——Zgy+2y 0

2
If y =e*(sin x + cos x), prove that %y _ jy +2y=0

dx 2

18. 98 IdUd FG shifo 579 W waad

fx)=—2x% —9x2 —12x + 1
G) o adam g |

(i) TREgEEIE 2 |

Find the intervals on which the function
flx) = — 2x5 —9x2 — 12x + 1 is
(i)  strictly increasing.

(i1) strictly decreasing.

19. 39 <hifST :

2x +1

'[\/4 3x — x2

Find :

dx

2x +1

"-\/4 3x — x2

20. 14 <hifST :

17
j 3 dx
2x+1)x“+4)
YT
3Td <hIfTT
J"T X Sin X
0 1+ cos? X)

65(B) 9

dx

dx

P.T.O.



21.

22.

Find :

J‘ 17
5 dx
2x+1)x“+4)

OR

Find :
J‘“ X sin X

—de
0 (1+ cos“x)

FfIRad 3Taeha IRl T ToIfSTse & ATA <hITIT
|:XS1112( j y}dx+xdy=0,ﬁ?ﬂw%%ﬁl€[x= 1%, T‘ﬁy= g% |
Find the particular solution of the differential equation

{xsinz(zj — y}dx +xdy =0, given that y = g, when x = 1.
X

aafsy f6 fig A, B @ C R fafy afew s 2f - §+ k),
(1 =3) —sk)aem 31 —4) —4k) &, v T figet 3 o & |
IS o SRt g1 i o} [ I |

Show that the points A, B and C having position vectors

N AN N AN AN A N A N

21 — j+ k), (i —3j —5k)and (31 —4) — 4k) respectively
are the vertices of a right-triangle. Also, find the remaining
angles of the triangle.

93. zutsu fp Tard X;—l _ y+3 _ z+5 - X —2 _ y—4 _ z—-6

65(B)

5 7 1 3 5

gfdesal & | 3Tl Sldesed fag i Fa I |
Show that the lines x+l _ y—5F3 = 2;5 and

XIZ = Y ;4 = 2;6 intersect. Also, find their point of

intersection.
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SECTION D

97 GEIT 24 T 29 TF JA% J97 F 6 HFH & |
Question numbers 24 to 29 carry 6 marks each.

24.

25.

26.

65(B)

e fafy % T @ fr=fiifea 1Ras gieRtor e &l ga T :
X—y+2z=17;, 3x+4y—-5z=-5; 2x—-y+3z=12.

Using Matrix method, solve the following system of linear
equations :

X—-y+2z="T7, 3x+4y—-5z=-5; 2x—-y+3z=12.
Th o Q9T Ush < o GRATIT sl AMTheT T gamm @ | guiisy fob 3
EhAl oh1 ARTHS =8 BTN STel R shl YT I o AT o THM 3l |
HAYAT

CED 9y = x3 W 38 foag Fa VY, J& 9% w1 Afvas 18 W/
A 37d:@vg S41d1 2 |

The sum of the perimeters of a square and a circle is given.
Show that the sum of their areas is least when the side of the
square is equal to the diameter of the circle.

OR

Find the point(s) on the curve 9y? = x3, where the normal to
the curve makes equal intercepts on the axes.

AR o JANT ), G —+b—2 1 o1 &% F1d I |
a
rorat

3
IR <ht He fafer gm, L (x2 + x +eX)dx I OF Fd T |

11 P.T.O.



27.

28.

65(B)

2 2

Using integration, find the area of the ellipse Y 1.

a2 b2 -
OR

3
Evaluate I (X2 +x + eX)dx as the limit of a sum.

1
34 fag & Hawme 1d HfSe &l fogati (3, -4, - 5) AN (2, -3, 1
! e Al @, fge (2, 2, 1), (3,0, 1) a1 (4, — 1, 0) § 8

ST Tl FHA bl hied! 2 |

AT

TOAe X +y + z = 1 AU 2% + 3y + 4z = 5 & Uldesed & o a7
30 gUdA 1 T Fa I, S EHAd x — y + z = 0 W AsEq.
8 | 38 YR U GHad i qal-foig @ g ot 3rd i |

Find the coordinates of the point where the line joining the
points (3, — 4, — 5) and (2, — 3, 1) crosses the plane passing
through the points (2, 2, 1), (3,0, 1) and (4, — 1, 0).

OR

Find the equation of the plane through the intersection of the
planes x + y + z = 1 and 2x + 3y + 4z = 5, which is
perpendicular to the plane x —y + z = 0. Also, find the distance
of the plane so obtained from the origin.

I H P A B | Ugd o A A I W 7 7y ¥ 5 A qon
3FHCH e FaM g o H @ 91 W8 ¢ ToF 9% § 2 @@
4 HTeAt e & | AgesAn fhel T 97 § ¥ U Tig fereht € o 98
AT U1S T8 | TTTehal T Shitoe foh g 7ig Uged ol o I T 7 |

There are two groups of bags. The first group has 3 bags, each
containing 5 red and 3 black balls. The second group has 2
bags, each containing 2 red and 4 black balls. A ball is drawn
at random from one of the bags and is found to be red. Find the
probability that this ball is from a bag of first group.

12




29.

65(B)

Th AT SN foh g UF S B 1 TS ddd H HH-H-HH 80 Il
WA A G971 60 $HE WRH B ¢ &1 3{EY g | 98 WA Q
JTA-AAT Tsharedi & o o €9 ° Iucey § | Th Toshal o 4
figror X 2 qen 3@ fusor <hl U SRS U 4 SRS A 9971 2 SIS B 3 a1
SH1 qed T 10 & Sfafeh gat foshdl = 9@ Y Tz 2 frehl weh gore
T 13hE ATAT 136E B 2 N TR Ied T 4 8 | 39 YR i g
T FHE (LPP) gha Shifve, fa ot S doh o6 forat 51
X qon foraft 5o Y 1 fiem & oy i wid gt gt § dem ufa

Siad o hH-H-hH 98aT 3 |

A company producing soft drinks has a contract which requires
a minimum of 80 units of chemical A and 60 units of chemical
B to go in each bottle of the drink. The chemicals are available
in a prepared mix from two different suppliers. One supplier
has mixture X whose one unit has a mix of 4 units of A and
2 units of B that costs T 10, and the other supplier has mixture
Y whose one unit has a mix of 1 unit of A and 1 unit of B that
costs ¥ 4. Formulate an LPP, by which the company can find
how many units of X and Y need to be mixed to meet the
requirements and yet minimize the cost per bottle.
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