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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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Qs A
SECTION A

G GEI ] G 6 T Jedb Fo7 H1 1 3IF & |

Question numbers 1 to 6 carry 1 mark each.

1.

65/2/P

2 (b x a)% o fafen |

H
Write the value of : (b x Z).

_>
Ifg ?: /i\+23'\—1/;, b=2/i\+3\+1269ﬂ
> >
(a+b).c & TH G HIT |

A —>

= 5i-4; +3k & @

- AN AN AN AN N —> AN AN N
If a=1+2j—k, b=2i+j+kand ¢c=51i-4j +3k, then find

- = —>
the valueof (a +b ). c.

e Y 3 oo # o

3, y-4 2-z

3 1

X = —

Write the direction ratios of the following line :

x = —3, y—4 _ 2-12
3 1

2 3
Ife A= 71, @ AL fafau |

5 -2

2 3 _1
If A= , then write A .

5 -2

P.T.O.



5. 8 3Taehcd THIHIUT T hIfTT S Ik y = cx + ¢2 ol HUd Hidl g |

Find the differential equation representing the curve y = cx + c2

6. T STahe TRt 1 AU Ui fIfET :
1+y?)dx—(tanly-x)dy=0

Write the integrating factor of the following differential equation :
1+y?)dx—(tanly-x)dy=0

Qs d
SECTION B

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

Question numbers 7 to 19 carry 4 marks each.

7.  GRURRI < TUIEET o T § fEfaiad i fag i
1 X x+1

2x x(x—-1) x(x+1) =6x2 (1-x?)
3x(1-x) x(x-1)(x-2) x(x+1)(x-1)
Using the properties of determinants, prove the following :
1 X x+1

2x x(x-1) x(x+1) = 6x2 (1 —x2)

3x1-x) xx-1)(x-2) x(x+1)(x-1)

8. At x =asin 2t (1 + cos 2t) @Ay = B cos 2t (1 — cos 2t) B, I MEW ok

ﬂ = Etant.
dx o

If x = asin 2t (1 + cos 2t) and y = B cos 2t (1 — cos 2t), show that
ﬂ = Etant.
dx o

65/2/P 4



9. JMd ﬁﬁm :
d 1l x— x 1
— CoS
dx x+x 1
Find :

d 1l x - x !
— oS T
dx X+ X

[ S NI e

10. x =1 fFefafRgd o fix) 1 x & 9N Aahas Jd hIT :
_1|: . ,1+X:| x
COS Sin T + X

Find the derivative of the following function f(x) w.r.t. x,at x =1:

cos_l{sin1/14r7X } +x*

11. 9™ F1d I :

/2 _
sin X
. 2 dx
2811’1 X + 2COS X
0
AT
HH F1d hIFT
3/2
I | x . cos(nx) | dx
0

65/2/P 5 P.T.O.



12.

65/2/P

Evaluate :

/2

2sin X
. dx
gsinx | gcosx

0

OR

Evaluate :

3/2

J. | x . cos(nx) | dx

0

Teh ST & foIU € TshiAd s 7, oF faemeri A, Baan C & faenfed=i 3
T TR 310 Higg W ARG 61 | I8 39 TS | IH: =fshd TS & 54
FITH & I, GHU-J&Ah U goohl UM Y& TS U T 20, T 15 3N
T 59 3ohs O S 7 | foETe A S 25 HETE % O, 12 ThU-UEeh Ud
34 Booh UM Y& STl o4, foame™ B 3 22 & & 9o, 15 Shu-J&dsh
Td 28 §oeh TN e e AR foanme™ C 4 26 H & o, 18 Thu-J&deh
Td 36 Booh Ui el TS 9 | TSR T TANT Hieh, T8 T <hifolg foh &
fornfefn 3 wfa e fham am aifvia o |

39 TR i YS o AIeH & formielt # ford Tl o1 S g § 2

To raise money for an orphanage, students of three schools A, B and C
organised an exhibition in their locality, where they sold paper bags,
scrap-books and pastel sheets made by them using recycled paper, at the
rate of ¥ 20, ¥ 15 and T 5 per unit respectively. School A sold 25 paper
bags, 12 scrap-books and 34 pastel sheets. School B sold 22 paper bags,
15 scrap-books and 28 pastel sheets while School C sold 26 paper bags, 18
scrap-books and 36 pastel sheets. Using matrices, find the total amount

raised by each school.

By such exhibition, which values are generated in the students ?



13. Tag $iflvu :

2 tan™! a-b tan > | = cos™! acsx+hb cos X +b
a+b 2 a+ b cos x

3AU>AT
ﬁﬂﬁ'@ﬁﬁx%h%ﬁ%lﬁﬂ:
tan~ X=2| 4 tan![ X2 = I x|<1l.
Xx—-3 X+ 3 4
Prove that :
2 tan™? a-b tan > | = cos acosxrh cosx+b
a+b 2 a+ b cos x
OR

Solve the following for x :

tan~! x -2 + tan™! x+2) _ z |x|<1.
x—-3 X+3 4

2 0 1
14. A A=|2 1 3| AWA*-5A+161 @ I |
1 -1 0
2 0 1

IfA=| 2 1 3| findA2-5A+161L
1 -1 0

A

15. <uisy o6 IR fog A, B, C @ D ek feurfa afew sasm: 43 455 + k,
3k, 81 +9) +ak a4l 4§ + k), omacha §
Show that four points A, B, C and D whose position vectors are
L S S AN A :
4i +5)j + k, —j —k, 31 +9j +4k and 4(-i + j + k) respectively
are coplanar.

65/2/P 7 P.T.O.



16.

17.

65/2/P

femrze for fafafaa @ e gyt 2 -

x-a+d y-a z-a-d 3 x-b+c y-b z-b-c

o-—0 o a+0 B—-vy B B+y

YT

THAA 5x — 4y + 7z — 13 = 0 3R y-31& & o= I 10T F1d T |

Show that the following two lines are coplanar :

x—a+d _y-a _ z—a-—d and x—b+c _ y-b _ z—b-c
a—9 o o+0 B—v B B+y
OR

Find the acute angle between the plane 5x — 4y + 7z — 13 = 0 and the
y-axis.

A 3 B IR © Tsh UTH hl 3BT & 59 doh foh 3980 § i Teh I T TR
T 9 HEAT I H WA bl Sid el oal | A A @A B TE B, d B F
Staa 1 grreRdr w8 ?

AT

Teh T ol I SR ISTeH o FHE0 H BT A 1 B 1 7 i & qieiva
feper o B

A : TEA 3BT T T 5 3R oL IBTA T HLAT 6 The BT |

B : {TE{ IBTA W §&A1 3 AT 4 Tehe BT |

Ife A <1 ufed g1 feam o B, ot g B hl TilRiehdT 31d HIfST |

A and B throw a die alternatively till one of them gets a number greater
than four and wins the game. If A starts the game, what is the
probability of B winning ?

OR

A die is thrown three times. Events A and B are defined as below :
A : 5 on the first and 6 on the second throw.
B : 3 or 4 on the third throw.

Find the probability of B, given that A has already occurred.
8



18.

19.

J97 G&IT 20 & 26 T I J97 & 6 37 & /

Question numbers 20 to 26 carry 6 marks each.

20.

65/2/P

A F1d il

j (\/cotx +\/tanx)dx

Evaluate :

“‘ (yJeot x +/tan x ) dx

Qus |
SECTION C

e Y A, Wiy =2 +x, y=2-x I x =27 R &7 &1 &% I

S |

Using integration, find the area of the region bounded by the lines

y=2+%x, y=2-xand x = 2.

P.T.O.



21.  UH ff et T@reti & FA F EHA THR [A FIGT S gA-fog § AR
T |
AT
ToIgy foh oTahet THieRTUT 2xyg—y:x2+3y2 U ? 3 3ERT §A A
HIT |

Find the differential equation for all the straight lines, which are at a

unit distance from the origin.
OR

Show that the differential equation 2xy? =x2 +3y? is homogeneous
X

and solve it.

22. ww,Gﬁﬁ@(l,o,ma(o,1,0)ﬁwéamwaax+y:3ﬁgw
IV ST 8, o F6 o (Goh-STIITd TG HITIT, qAT THAA 1 FHeRor Ht F1d
HIT |

Find the direction ratios of the normal to the plane, which passes through

the points (1, 0, 0) and (0, 1, 0) and makes angle g with the plane
x + y = 3. Also find the equation of the plane.

23. If¢ %o f: R - R IRy 8 fix) = 2x — 3 R 91 %ei g : R — R afornfya
2 g(x) = x3 + 5 g, dl (fog) ™! (x) &1 HH FTd I |

AT

e 6 A = Q x Q, Tafh Q &Yt Uity Teati &1 Tg= § a * Ueh fgamard
Afspa 8 S AW THt (a, b), (¢, d) € A & T (a, b) * (¢, d) = (ac, b + ad) T
gifyg 8, a@

()  AH dcHH TSI [Td oY |
(i) AW cpuvii Ta¥a FTa hINT |
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24.

25.

65/2/P

If the function f : R —> R be defined by f(x) = 2x — 3 and g : R > R by
g(x) = x3 + 5, then find the value of (fog) ! (x).

OR

Let A = Q x Q, where Q is the set of all rational numbers, and * be a
binary operation defined on A by

(a, b) * (c, d) = (ac, b + ad), for all (a, b) (¢, d) € A.

Find

1) the identity element in A.

(ii)  the invertible element of A.

Ife ®Be f(x) = 2x3 — 9mx? + 12m2x + 1, T& m > 0, p AT q W HU: I=aH
M SR w7 9Ted LT 8, a8l p2 = q 8, 9 m T JHF 1 I |
If the function f(x) = 2x3 — 9Imx? + 12m?x + 1, where m > 0 attains its

maximum and minimum at p and q respectively such that p? = q, then

find the value of m.

Aurect % IcHd W, TAH STHER 1 SHUTA $S AN ARl ol HATT
ST ATEAT ], I 39 THT hal (e SIHUAl i GUTAT a7 forawor it
Bl 3 | Y S8 <h! HHl Td Ty TREiedi & RU 98 10 § 31f¥h
AAARh AR i FATE T8 o Tohal 8 | I8t o 39T & I ¥ & foh Th
g6y feqat o 300 <ol o 80 Yehdl =l WEMTSl Tehdl &, AT Ueh Higell feAuT o
400 W& T 50 Uohel I TEATA Hehdl & | STHUTA 1 I8 AT 8 Toh Tl
HHGFHA 3400 AU I 680 ekl hl TEIATAAT BN | STHUTA bl Tfdied T 225
T JEY I M T 200 U TREAT I < BN | [T HIC STHUTA fohad e &
forat Az v W W o d9ea® & 9 § FHA-G-HA URT & 92 | 39 IH
i geh TITHT THET TR TTH GRT §A I |

11 P.T.O.



26.

65/2/P

The postmaster of a local post office wishes to hire extra helpers during
the Deepawali season, because of a large increase in the volume of mail
handling and delivery. Because of the limited office space and the
budgetary conditions, the number of temporary helpers must not exceed
10. According to past experience, a man can handle 300 letters and 80
packages per day, on the average, and a woman can handle 400 letters
and 50 packets per day. The postmaster believes that the daily volume of
extra mail and packages will be no less than 3400 and 680 respectively. A
man receives ¥ 225 a day and a woman receives ¥ 200 a day. How many
men and women helpers should be hired to keep the pay-roll at a

minimum ? Formulate an LPP and solve it graphically.

U TR o 40% forneff smmeme ¥ wd 8 K amehl % St @ 8 | 9y &
I U BEEE T & 9t 50% B9 A U (30ft) & 3fiof i & aen amew @A
aTel § | had 30% BT & A U (Jft) Ired A 7 | 99 & I B Th SH
IgAT A1 ST & IR IR Sl g b 3T A U (oft) e fRem @
TRkt FTa <hifere T o8 o SEmEE R |

40% students of a college reside in hostel and the remaining reside
outside. At the end of the year, 50% of the hostelers got A grade while
from outside students, only 30% got A grade in the examination. At the
end of the year, a student of the college was chosen at random and was
found to have gotten A grade. What is the probability that the selected

student was a hosteler ?
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