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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
3 questions of four marks each and 3 questions of six marks each. 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.



Qs A

SECTION A
G GEIT ] G4 T Jedb J97 1 3b H1 & |

Question numbers 1 to 4 carry 1 mark each.

1.  ¥d i

sin2 X — cos2 X
- dx
sin X cos X

Find :

sin2 X — cos2 X
dx

sin X oS X

2.  EHAAl 2x—y+2z=5 AU Bx — 25y + 5z = 20 o = I gU @ HINT |

Find the distance between the planes 2x — y + 2z = 5 and
5x — 2-5y + 5z = 20.

8 0
3. Ifc foret 2 x 2 =l g A & folu, Acadj A) = ]%,zﬁmmwm:r
0 8
i |
8 0

If for any 2 x 2 square matrix A, A(adj A) =
0 8

] , then write the value

of |A|.
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%’ T HH A4 hifvre Sees fou Fefafad wod x = 3 WHad B

(x+3)2%-36
fix) = X—-3

k , x=3

Determine the value of ‘k’ for which the following function is continuous

atx=3:

(x +3)2 - 36 5
f(X) = X — 3
k , x=3
WU §
SECTION B

JoT GEIT5 G 12 TF Jdb FoH F 2 HFE 5 |

Question numbers 5 to 12 carry 2 marks each.

5.

65/2

Teh UTET, T8 Heehl W 37 1,2, 3 A7 U1 H foI@ & 91 4, 5, 6 & T H
forg 2, <l 3BT T | AT 9T A ® : CUTed HIT @9 8 997 HeT B R
“Ureq T A1 7 | JTd ShifSTe foR R A 9 B Tdd BN § |

A die, whose faces are marked 1, 2, 3 in red and 4, 5, 6 in green, is tossed.

Let A be the event “number obtained is even” and B be the event
“number obtained is red”. Find if A and B are independent events.

g gff, A 991 B, Ufdfed shAS: T 300 9YT T 400 FAM & | A TH fa o
6 HHIS qAT 4 T3 T Tepdar g Safes B ufdfed 10 e qm 4 98 foer gepan
2 | T8 T B & foiu fop w0090 60 IS aur 32 9 faem & fou ya=
foran fo7 od R 5 om amrg wn-a-wm 2@, W TumE gaEn & w9 oA
g T |

Two tailors, A and B, earn ¥ 300 and ¥ 400 per day respectively. A can
stitch 6 shirts and 4 pairs of trousers while B can stitch 10 shirts and
4 pairs of trousers per day. To find how many days should each of them
work and if it is desired to produce at least 60 shirts and 32 pairs of
trousers at a minimum labour cost, formulate this as an LPP.
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7. TGl PQ, 2, 1) @ QG5 1, — 2) H TEAW A W@ | R ww 5g
x-Fe3e 4 8 | 3T 2-Fdmes 7 hifvw |

The x-coordinate of a point on the line joining the points P(2, 2, 1) and
Q(5, 1, — 2) is 4. Find its z-coordinate.

8. Jd il
dx
5—-8x - x2
dx
5—-8x — x2

9. Ifc AR 3 1 T fawH-awiHa g 7, @ fag I 6 det A = 0.

If A is a skew-symmetric matrix of order 3, then prove that det A = 0.

Find :

10. %o f(x) = x° — 3%, [-/3, 0] & T Tt & YHT & T & ¢ T A9 [0
I |
Find the value of ¢ in Rolle’s theorem for the function f(x) = x% — 3x in

/3, 0.

11. <13 foh e f(x) = x5 — 8x2 + 6x — 100, R W I€qH B |

Show that the function f(x)= x> —3x2 + 6x — 100 is increasing on R.

12. U A=A $l A8 x, 5 AH/fiFe ft @ 8 92 Wi 2 3 A1SE y, 4 af/fime i
WATE @2 | 9 x= 8 Gt 3N y = 6 Gt B, a1 A & &% & qiaa
%! ST HIT |

The length x, of a rectangle is decreasing at the rate of 5 cm/minute and
the width y, is increasing at the rate of 4 cm/minute. When x = 8 cm and
y = 6 cm, find the rate of change of the area of the rectangle.

65/2 5 P.T.O.



T us |
SECTION C

Y97 G&IT 13 G 23 % 9% J97 S 4 3F 5 /

Question numbers 13 to 23 carry 4 marks each.

13.

14.

65/2

HIA 30d il -
T
X tan x dx
sec X + tan x
0
3YAT

HH 1A T
4
J- {|X—1|+|X—2|+|X—4|}dx
1

Evaluate :

T
X tan x dx
sec X + tan x
0
OR

Evaluate :
4

J‘ {|X—1|+|X—2|+|x—4|}dx

1
auitse fo6 fig A, B, C Fome feufy afew w21 - § + k, i -3 - 5k
q 37 — 4] — 4k 3, Th T By % 3 § | o B B Swa I
S |

A
Show that the points A, B, C with position vectors 2i —j + k,
A A AN A A AN
i—-3j -5k and 3i - 4j —4k respectively, are the vertices of a

right-angled triangle. Hence find the area of the triangle.
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15. 4 e 3 ™ W a1, 8, 5 91 7 3Afhd 8, Th HIe W Tsh &I | & hle
e T fepy for argesan fset U | A X fee e @ wrel W foet
HEATSTT 1 INTHA & | X Rl HIET qAT THUT 3T shIFT |

There are 4 cards numbered 1, 3, 5 and 7, one number on one card. Two
cards are drawn at random without replacement. Let X denote the sum of
the numbers on the two drawn cards. Find the mean and variance of X.

16. U foamerd & fomnfeRi & fou sma 2 o6 30% ferenfeRl i 1009% 3ufeafd &
A 70% Tomneff sEfa § | TUSe 9 % 9o gfaa *d 8 T 39 adft
forenfela, foeh Sufeafa 100% 8, § & 70% 3 oS wlen & A U urn qen
arfafia foenfe™i @ @ 10% 9 A I8 ™ | 99 & 30d H, fouew # ¥ s
foreneff arg=@en g e qen Wg U TR TR IWRT A U o | WIRiehdT w1 7
or 3@ foeneff f1 100% 3ufeafa 8 2w Fafuqar s foene™ 9 9w 8 2
319 I o 9& H Toh aIfIg |
Of the students in a school, it is known that 30% have 100% attendance
and 70% students are irregular. Previous year results report that 70% of
all students who have 100% attendance attain A grade and 10% irregular
students attain A grade in their annual examination. At the end of the
year, one student is chosen at random from the school and he was found

to have an A grade. What is the probability that the student has 100%
attendance ? Is regularity required only in school ? Justify your answer.

17. 4fe tan™! X=3 | an 1 X3 _ T 2, @ x o1 °HH F1d HINT |
X -4 X+ 4 4

If tan~! X 3 + tan 1 X +3 = g, then find the value of x.

X -4 X +

18. YRR o TUTEMT 1 T Y, fag hHifsre f

aZ4+2%2 2a+1 1

2a0+1 a+2 1| =@-13

3 3 1

HAYAT
65/2 7 P.T.O.



g A FTd HIfT o6

2 -1 -1 -8
1 0/A=|1 -2
-3 4 9 22

Using properties of determinants, prove that
a2+2 2a+1 1

20+1 a+2 1| =@-13

3 3 1
OR
Find matrix A such that
2 -1 -1 -8
1 0OlA=|1 -2
-3 4 9 22

19. e YV +y¥=aP B @ ?Wﬁﬁ@l
X
Jrra

2
a1 8 A s O3 (D)
dx dx

If x¥ +y*=aP, then find d—y
dx

OR

2 2
If e¥(x+ 1) =1, then show that 3—;’ = (d_yj .
X

65/2 8



20. WW:

sin 6 dO
(4 + cos2 0) (2 - sin? 0)

sin 0 dO
4 + cos2 0) (2 - sin? 0)

21. ffataa e T T +1 AR R g I i ¢
7 = 34x + 45y 1 TTURAHRI HITTT
fFrefafaa sEQat & sl

x +y <300

Find :

2x+3y <70

x>20,y=>0
Solve the following linear programming problem graphically :
Maximise Z = 34x + 45y
under the following constraints

x +y <300

2x+3y <70

x20,y20

22. x W1 98 WH ¥ i dfek fig A (3, 2, 1), B(4, x, 5), C (4, 2, — 2) q
D (6, 5, — 1) F9aed & |

Find the value of x such that the points A (3, 2, 1), B (4, x,5), C (4, 2, — 2)
and D (6, 5, — 1) are coplanar.

23. 3ghdd GHIRT y dx — (x + 2y2) dy = 0 T ST &A G hITT |
Find the general solution of the differential equation

ydx—(x+2y2)dy=0.
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Qus 3T
SECTION D

Y97 G&I124 G 29 T 3% J97 & 6 3% 5 /

Question numbers 24 to 29 carry 6 marks each.

24.

25.

26.

65/2

39 fog % frdwes wma Hifsr si&t fogadt (3, -4, - 5) T (2, - 3, 1) & B
STt @, 653 (1, 2, 3), (4, 2, — 3) AT (0, 4, 3) GRI S HHAA I Hred! 3 |

HAAAT

T W GHAA, S qa-fag § 3p IR gl W e 7, Figwe st i
A, B, C W Hral 2 | sy f6 B ABC % %o &1 fagiy
1,1 11 s,

X2 yZ ZZ p2

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

OR

A variable plane which remains at a constant distance 3p from the origin

cuts the coordinate axes at A, B, C. Show that the locus of the centroid of

triangle ABC is % + % + iz = iz
X y z p

Wm(x—y)g—i = (x + 2y) 1 fafsrse gt 5@ HifSe, feam mm 8 f6
y:OGFq’x:l%'l

Find the particular solution of the differential equation
x-y) 3—37 = (x + 2y), given that y =0 when x = 1.
X
TaTReE fafe & T @ 39 Y ABC &1 &%a F1q <hifae, fomees sfist
feeIh A (4, 1), B (6,6) A1 C (8,4) 2 |
HAAAT

TTA T 8x — 2y + 12 = 0 TAT WIAT 4y = 3x2 o s& R & T &% 71
I |
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Using the method of integration, find the area of the triangle ABC,
coordinates of whose vertices are A (4, 1), B (6, 6) and C (8, 4).

OR

Find the area enclosed between the parabola 4y = 3x2 and the straight
line 3x — 2y + 12 = 0.

27. f: R- {—f}—m—{é}, N flx) = 4x +3 TR Ve B, W fomm fifse |
3 3 3x+4

TWTEY foh f Tehehl qAT 3T=BIch & | f 1 UfdaH o @ hIfST | 37a:
£=1(0) ma hifsre qen x F@ Hifse arfep £1(x) = 2.

AT

T A=QxQ daM == A W Us fgemad wfpnm 2 =
(a, b) * (c, d) = (ac, b + ad) gRT URAING &, Tt (a, b), (c, d) € A & T | @
ST fop a7+ HAfaHT qun Tl § | 99, A W+ o HUe

() AT dcHH% 39T F1d I |

(i) A % IGRAVIY 3TGIF @ HIT |

4

Consider f: R - {— 5} —-R- {%} given by f(x) = Ax+3

3x +

. Show that f is

bijective. Find the inverse of f and hence find £71(0) and x such that
f~(x) = 2.

OR

Let A = QX @ and let * be a binary operation on A defined by
(a, b) * (¢, d) = (ac, b + ad) for (a, b), (c, d) € A. Determine, whether x is

commutative and associative. Then, with respect to = on A

(1) Find the identity element in A.

(i1) Find the invertible elements of A.

65/2 11 P.T.O.



28.

29.

65/2

AB T I %1 SAT8 @ a1 Id W His fag C 76d 3 | i3 foh BIYst ABC
&Tthet STTehdd 21T, e I8 Teh THgaTg YT 2 |

AB is the diameter of a circle and C is any point on the circle. Show that
the area of triangle ABC is maximum, when it is an isosceles triangle.

2 -3 5
g A=[3 2 -—4|2, @ Al 5/ HE | 3@ AL & v G FHeR

1 1 -2
™ 2x — 8y +52=11,8x+ 2y —4z=-5, x+y—2z=—3 &l &4 Ad

s |

2 -3 5
IfA=|3 2 -4/, find A~l. Hence using A1 solve the system of

1 1 -2
equations 2x —3y + bz =11, 3x+2y—-4z=-5, x+y—2z=-3.
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