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Please check that this question paper contains 11 printed pages.

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.

Please check that this question paper contains 29 questions. -

Please write down the Serial Number of the question before
attempting it.

15 minutes 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 script during this period.
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Time allowed : 3 hours Maximum Marks : 100
FrefRg a9 : 3 g9 3fwaw 3% : 100
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General Instructions :

(1)  All questions are compulsory.

(ii) The question paper consists of 29 questions divided in
sections A, B and C. Section A comprises of 10 questions o
mark each, Section B comprises of 12 questions of four mar:

~ each and Section C comprises of 7 questions of six marks each.

(iti) All questions in Section A are to be answered in one word, one
sentence or as per the exact requirement of the question.

(iv) There is no overall choice. However, internal choice has been
provided in 4 questions of four marks each and 2 questions of six
marks each. You have to attempt only one of the alternatives in all ~
such questions.

(v)  Use of calculators is not permitted.

am= (& :

G) gt yvT fqart § 1

(i) ST TA T H29 w7 & & 7 @uel 4 oo & - 3, T Ao g
gus o7 10 597 & K @ y9% & o 7 & 1 @ T ¥ 12 g7
R @ ses an sim 7 &1 @E g A7 y97 & W @ 9%
BT 3% # 8 |

i) @S & & G Fv ¥ IN & I, @WWW#W
SER R o7 gwa & | -~

(v) Yf 397 @7 & fawey 71 & 1 AR 4t =R 3/ art 4 5 & @ o7
3l a2 m#mﬁm?/@wm##m@ﬁ
ey & 8

(v) FaFA F AT F AT W E |
65/2/2 2
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SECTION A
gus A

Question numbers 1 to 10 carry 1 mark each.

T T 1 @10 7% 59%F 9T 1 3% 8 |

1. What are the direction cosines of a line, which makes equal angles
with the co-ordinate axes ? \

W%@%ﬁqm@?w%ﬁﬁﬁﬁa@%wwwm%?

- o \
a . b =0, then what can be concluded about the

Erra?.?_oama b =02 @ TRW b %ﬁwﬁwﬁwﬁm‘
S GE g ?

8. Write the position vector of the mid-point of the vector joining the
points P(2, 3, 4) and Q(4, 1, —2).
figali P2, 8,4) T Q4, 1, -2) aﬁﬁwﬁa@qﬁm%m—ﬁgwﬁaﬁr
wfgwr fafay |

4. Evaluate :

J3
dx
- 1+ x2
1
HqH I IS
J3
J‘ dx
1+ x2
1
X X 3 ‘ .
5 If 1 = 11 , write the positive value of x.
X X 3 4
I = g, @ x & o A fAfEw |
1 1 2
65/2/2 3 P.T.O.
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6. Write the order of the product matrix :

1
2([2 8 4]
.|
1
TAEA e (2 [[2 8 4] & FfR fafew |
3

7. Write the values of x — y + z from the following equation :
[x +y + z] (9_ '
X+ z =|5
| y+z ] _.7j -

frfafad Tl @ x -y + 2z & A9 fafau :
[x+y+z| [9]

X+ Z =15

| vy +z | | 7 ]

8. Write the principal value of tan™(- 1).
tan"l(- 1) =1 q&@ A fafaw |

9. Write fog,iff: R > Rand g: R —» R are given by :
' flx) =|x| and gx)=|5x-2]|.

fog fafew, at f: R > R M g: R > R 97 311 @ &
fx)=|x| T gx) =|5x-2] ~

10. Evaluate :

2x -2x
e — e
f e — e i

e2x + e—2x
A ¥d HINT
2x -2x '
I e2x e—2x dx
e ‘ + e
65/2/2 | 4
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11.

12,

13.

14.

SECTION B
g ue «

Question numbers 11 to 22 carry 4 marks each.

o7 GBI 11 T 22 7% TOF FvA & 4 3% § |

Find the mean number of heads in three tosses of a fair coin.

TS I (fair) e & 97 0@ W TG F6 S GO H AT Fid T |

- A A A AA A - AN
If vectors a° =21 +2j +3k, b =—1i +2j +k and ¢ =31 + )

- . . -
are such that a + A b is perpendicular to ¢ , then find the value of A.

A

- "
2TT‘EHT%&’T}?:Z/i\+2.’i\+3’1\<, b=—-_/i\+2./i\+,1\< qo _c->=3’i\+j T
. — .

5 3 +Ab, ¢ R AW &, O A & 99 I AR |

Find the particular solution of the differential equation :

(1+e®™dy+(Q+y)e“dx =0, given that y =1 when x = 0.

IFHT THIHT (1 + eX)dy + (1L + y) e¥dx = 0 &I fafyy & ym S,

Hﬁ{x:O%, a y=1 %l‘

Evaluate :
j e2X sin x dx

OR

Evaluate :
J‘ 3x+5 dx

\/xz —8x+17

65/2/2 5 P.T.O.
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mma?rf‘aq:
Iezxsinxdx

Irgar
= 9 SN

I 3x+5
\/ X —8x+ 7
15. Prove that :

2
% {% \/az—xz + iz— sin™1 (E):' = a2 - x2

a
OR "‘
2
If y=log[.x + \/x2+1] prove that (x2 +1)2—% +xdy = 0.
dx dx
fag #fST o - |
2
-dﬂx—{_;i \/az—-x2 + 3'2— sin~1 (E)]= a? - x2
A9ar ‘
qﬁy-log[x+\/x+]% Fﬁmmﬁﬁ(x +1) %:O.

16. Find the intervals in which the function f given by
f(x) = sinx +cosx, 0<x<2n
is strictly increasing or strictly decreasing.
OR :
Find the points on the curve y = x> at which the slope of the tangent
is equal to the y-coordinate of the point.

fix) =sin x + cos x, 0 <x<2n SN UG a7 £ & & 30 T SIST
S wem £ feR o Styar faeat BEE @ |

gar
TH oy =x m%ﬁgmmmwwmﬁmﬁg%yﬁﬁm
& aueR 2 |

65/2/2 6
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17. Prove the following :
on 9 _1(1) 9 . _1(2V2
— — —sin " |=| = =sin" | —
8 4 3 4 3
OR

Solve the following equation for x :

tan 17X = Ltan1m), x>0
1+x 2

frfafied T &t x & T g FifT .

tan_l[i:x) = %tan_l(x), x>0
X

18. Consider f : R, — [4, =] given by f{x) = x? + 4. Show that f is
invertible with the inverse (f™)) of f given by f"(y) = \/y — 4, where R,
is the set of all non-negative real numbers.

7 f) =%+ 4 SN Y WM £: R, > [4, o] W BER AT | s S £
oA 8 @ f & e Y, fiy) = Jy-4 §0 I« ¥ 2, 5@ R,
it B adfas dEmel w1 ey §

19. Prove, using properties of determinants :

a—-b-c¢c 2a 2a
2b b-c—a 2b =@+b+ ¢
2¢c 2c c—a-b
65/2/2 7 P.T.O.
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wrfort & TorEwl w1 & W fag ww F

a-b-c 2a 2a
2b b-c-a 2b |=(a+b+c?
2¢ 2c c—a-b '

20. Find the value of k so that the function f, defined by
kx+1, if x<m=
fx) = )
cosx, if x>m
is continuous at x = m.
k ® AF I AT @ B f, S g ofonfid 8, x = n W W 8 ~

kx+1, 3aqC x<=
f(x) =
cosx, I x>n

21. Solve the following differential equation :

dy + 2y tan x = sin x, given that y =0, when x =

dx
fr 3Ese gl | T HINT

%XY-+2ytanx=sinx, foar & 5 w@ x=% 3, AMy=0 2]

n
d

22. Find the shortest distance between the lines :
- A A A A A A
r =(1 +2j +3k)+A(l -3j +2k) and
- A A A A A A
r =(4i +5j +6k)+pn2i +3j + k).
o A A
Y T o=(Go+2) +3k)+ad 35 +2k) @
- A A A A A A
r =(4i +5j + 6k) + p(21 + 33 + k)
¥ 9= e g W S |

65/2/2
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SECTION C
@ vs 9

Question numbers 23 to 29 carry 6 marks each.
Y97 G 23 @ 29 aF TAF I % 6 34F § |

23. A cottage industry manufactures pedestal lamps and wooden shades,
each requiring the use of grinding/cutting machine and a sprayer. It
takes 2 hours on the grinding/cutting machine and 3 hours on the
sprayer to manufacture a pedestal lamp. It takes one hour on the
grinding/cutting machine and 2 hours on the sprayer to manufacture a
shade. On any day, the sprayer is available for at the most 20 hours
and the grinding/cutting machine for at the most 12 hours. The profit
from the sale of a lamp is ¥ 5 and that from a shade is ¥ 3. Assuming

- that the manufacturer can sell all the lamps and shades that he
produces, how should he schedule his daily production in order to
maximise his profit ? Make an L.P.P. and solve it graphically.

T FER 3T Fmfar SRd ov 3R dad & Us T & | s & iy #
TE/FR & A9 3R SR & eavgsal el € | U o9 & Fmiw § 2 R
TIE/&et & oY & R 3 42 B & avgedl gl @ Selh UH IS &
fmfr # 1 o1 wieA/aed # wiE @ sk 2 € S & avavEwmar A @ |
BR Wfafed afysman 20 92 a9 Tre/FR # Wi sfafen sfumaw 12 R &
feSTH g | AT S il Raw T 590 @& I & el W a9 T 3
21 7 Ad g 5 o fffd Ao qar I e W1 R, @ waRu 5 @' swd
# el S Ae T fF aw ofimaw @ | SWe @ ow TumE wHen
TR TE & GEEar ¥ g R |

d .4
24, Evaluate J (x2 —x) dx as a limit of sums.

1
OR
Evaluate :

sin X + COS X
9 + 16sin 2x

65/2/2 9 ~ P.T.O.
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HAGAr

HE T HINT

sinx + cos X
9 + 16sin 2x

25. Using the method of integration, find the area of the region bounded
by the lines :
2x+y=4 A ~
3x-2y=6
x-3y+5=0. "
e fafy &1 S w el
2x+y=4 l
3x -2y =6
x-3y+5=0
¥ fiR &7 = §9%a 3@ FNT |
26. A window is in the form of a rectangle surmounted by a semi-circular
opening. The total perimeter of the window is 10 metres. Find the
dimensions of the rectangle so as to admit maximum light through the
whole opening. '
frdl T & TR 9 g & R faes ? | fasst @ wyef wRmw 10 .
2 1 e gelt fasw § sftman @ oW ¥ faw smwd @ fwd ww @ o T
1 -1 211-2 0 1
27. Use product [0 2 -3 9 2 -3| to solve the system of
3 -2 4 6 1 -2
equations :
X—-y+2z=1
2y -3z=1
3x — 2y + 4z = 2.
OR

65/2/2 | 10
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Using elementary transformations, find the inverse of the ma

2 0 -1
5 1 0
0 1 3

1 -1 2][-2 0 1
0 2 =3|| 9 2 -3|% PHEA B T F& FHH HE
3 -2 4f| 6 1 -2 |

x-—y+'2z=1
2y -3z =1
T 3x -2y +4z =2
& FA HIC |
o HAYgan
TfE TR O W Frafafed oeR W o I SN
2 0 -1
5 1 0
0 1 3

Faa

28. Find the vector equation of the plane, passing through the points
A2,.2, -1), B (3, 4, 2) and C (7, 0, 6) Also, find the cartesian
equation of the plane. -6

I TIOA H Hew Wi g siee St fagel A, 2, 1), B3, 4, 2) @@
C(7,Q,6)§a$tm%|wwmwmwﬁrmﬁml

29. Bag I contains 3 red and 4 black balls and Bag II contains 4 red and
5 black balls. One ball is transferred from Bag I to Bag II and then a
ball is drawn from Bag Il at random. The ball so drawn is found to be
red in colour. Find the probability that the transferred ball is black. @ 6
dam [ % 3 et a1 4 el AE ¥ qun I I H 4 ot O 5 Fredt R § 1 T g
F den 1/ den 1§ wAaRa fe siar @ R @@ s ik ageed dar W @
et ST @ S o 1 A TR S 2 | Wi TR % o W F R
igHa §d R |
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