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General Instructions :

(1)
(i)

(iit)

(iv)

(v)

All questions are compulsory.

The question paper consists of 29 questions divided into three
sections A, B and C. Section A comprises of 10 questions of one
mark each, Section B comprises of 12 questions of four marks
each and Section C comprises of 7 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 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.

Use of calculators is not permitted.

A=y 13397 :

(i)
(i)

(iit)

(iv)

(v)
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SECTION A
e H

Question numbers 1 to 10 carry 1 mark each.

YT e 1 T 10 9% TOF 97 1 HE # 8 |

1. Iff:R — R is defined byv f(x) = 3x + 2, define f[f(x)].
I f: R > R o 8 f(x) = 3x + 2 3, @ f[f(x)] & R A |

2. Write the principal value of tan}(- 1).
tan"}(— 1) F g&7 79 fafeq |

3. Write the values of x —y + z from the following equation :

(x+y+z| [9]

X+ Z =15

| y+z | 7]
frafafed @i @ x—y + 2z & AF faf@u :

[x+y + 2] (9]

X + z =|5

y+z | | T7]

4. Write the order of the product matrix :

1
2([2 3 4]
3
} 1
TGS TR | 2 | [2 8 4] W & fafEy
3
X X 3
5. If = , write the positive value of x.
1 x| |1
X X 3 4
RIS = g, @ x & S U fafae |
1 x 1 2
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6. Evaluate :
J' (1 +1log x)? dx
X

HHE | HINT
2
J(1+1ogx) i
X

7. Evaluate :

&

3
B

& 0 e
4

H'—-——.
—
+
. | B
Do

8. Write the position vector of the mid-point of the vector joining the
pomts P(2 3,4) and Q4, 1, —-2).

fagall P2, 3, 4) T Q(41—2)ﬁﬁﬂﬁa@m%mﬁ§aﬂﬁsxﬁr
gfew fafae | |

— —
a a

— ' '
=0 and . b = 0, then what can be concluded about the

?

‘ —
9 If . a
%

vector b

ﬁ?.?—oama b =048, ﬁmba&ﬁwﬁwﬁrﬁﬁfm
N TEd g ?

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

w%@%mmw%ﬁﬁﬁﬁa&ﬁ%wwwmé?
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SECTION B
' gus §

Question. numbers 11 to 22 carry 4 marks each.
TV G 11 § 22 % TOF J97 F 4 3% & |

11. Consider f: R, - [4, <] given by f(x) = x* + 4. Show that f is
invertible with the inverse (f%) of f given by f_l(y) = Jy —4, where R,

is the set of all non-negative real numbers.

fix) = x* + 4 5 %A %o £: R, - [4, o] W foRm v | fag T & £
seia § @ sk (£, £ly) = Jy—4 g0 a @ 8, @ R,
gt RO arEfas el B e R

12. Prove the following :
9t 9 ._1(1) 9 . 1(2J2
— - =sgin"|=|=>s8in" | ——
8 4 3) 4 3

OR

Solve the following equation for x :

tanfl(l_xJ = —1—tan'1(x), x>0

1+x 2

frafafae = fag i .
or 9 ._1(1) 9 ._1(2\/2‘]
— — —s8in" | =|=—sin | —
8 4 3) 4 3

- A

fafaiad wiiewr & x % fOU g9 SN .

tan’l(l_xj = -1—tan'1 (x), x>0

1+x 2
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SECTION B
' gug 9

Question numbers 11 to 22 carry 4 marks each.

TV G 11 © 22 7% FOF FNT & 4 3% &

11. Consider f: R, — [4, «] given by f{{x) = x> + 4. Show that f is
invertible with the inverse (f 1) of f given by f“l(y) = Jy —4, where R,

is the set of all non-negative real numbers

flx) = x* + 4 §0 ¥4 oM f: R, - [4, ] | fFEr e | g #iSg s £
sl & aa @ wEm (), 1) = Jy—4 &0 @ & 3, 9@ R,
Tft FOR Jrdlas SEmel F e 8

12. Prove the following :
9 9 ._1(1) 9 . (22
— — =sgin""|=|==sin""| ——
8 4 3/ 4 3

OR

Solve the following equation for x :

tan_l(l_xj = ltan’l(x), x>0

1+x 2

frafafea = fag fifse -
on 9._1(1j 9._1[2\/’2"]
— — —s8in" | =| = —sin | —
8 4 3) 4 3

- RYdr

frafafea oo & x & faT g Fifv .

tan‘l(l-x] = il-tan_1 (x), x>0

1+x 2
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13. Prove, using properties of determinants :

y+k y y
y y+k y |=Kk2@By+k)
y y y+k

AR % TeE W o e 9

y+k y y
vy  y+k y |=k2@By+k)
y y y+k

14. Find the value of k so that the function f defined by

kecosx

f(X): T—2X
3 , if x-=

, if xzZ
2

i
2
. ) i
is continuous at x = —2—

kwmmeWfGﬁﬁwmqﬁmﬁa%,x=gmw%:

k cos x afr x #
f(X)= T — 2%

3 , 3¢ x=

SIER VIR

15. Find the intervals in which the function f given by
f(X) =sinx +cos X, 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 N UG Bed £ A AU Fd HISQ
R wel £ FRX 9¥AF 879 FoRaR geA e 2 |
HAAT
;‘% y=%x3 R 98 fag w0 S M W o W@ @ e g & e
ELIETY I
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16. Prove that :

2
% {22(— \/aZ f-xz + 312— sin~! (Eﬂ = yJa? — x2

a
OR
If = lo [x+ x2+1] rove that (x2+1)&+x£11—0
y_ g 7p dX2 dX - .
fag wifve f&
2
%[gw/az—xz +3—s1n1(§ﬂ= a? — x2
HAGd
RIS y=log[x+\/x + }%\ @ fag #kw & =2 +1)———+ (;y
X

17. Evaluate :
J. e2% gin x dx

OR

Evaluate :
J' 3x+5
\/X —8X+7
M | FIRNT

J. e2X gin x dx

3rgar
A | ST
J‘ 3x+5 dx

\/Xz —-8x+7

65/2/1 : 7
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18.

19.

20.

21.

22.

Find the particular solution of the differential equation :

1 + &%) dy + (1 + y%) e dx = 0, given that y = 1, when x = 0.

TR THFOT (1 + e dy + (1 +y?) eFdx =0 & 5w & @ fvw, afg
x=0§, @ y=1 21

Solve the following differential equation :

%Z— + y cot X = 4x cosec x, given that y = 0 when x=g.
dy T a3
3RS FHIHLT E—+ycotx=4xcosecx H A ST A x=< g,
X
y=O§J
- A A A — A A A - A A
If vectors a =21 +2j +3k, b =—-1+2j+k and ¢ =3i +

— - : -
are such that a + A b is perpendicular to ¢ , then find the value of A.
A A - A ) A
o WRY & =21 +2] +3k, b =—1+2] +k AW ¢ =31 +] W
' . )
Ff A +Ab, ¢ W UEaL §, @ A H UE T BT |
Find the shortest distance between the lihes :

" /.\ A A A A A
=61 +2) +2k +A(i -2 + 2k) and

T
A A
T =—4i -k + @i -2j - 2%).
. A A A A
Wl T =61 +2) +2k + 0 2] +2k) @w
- A A A A A
r =-4i —k +pu@3Bi -2 - 2k)

F 99 a9 g 99 HS |
Find the mean nﬁmber of heads in three tosses of a fair coin.

@W(fair)ﬁﬂ%ﬁﬁ?ﬁﬁﬁ%ﬁﬁﬁﬁ@wmmml
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18.

19.

20.

21.

22,

Find the particular solution of the differential equation :

1+e™dy+ (1 +yH)edc=0, given that y =1, when x = 0.

3FFT THHFET (1 +eX) dy + (L+y?) e dx = 0 & [ &« 70 #ifvg, afe
X=O%,‘ a y=1 %l

Solve the following differential equation :

% + y cot x = 4x cosec x, given that y = 0 when ng'
dy T 35
e THIAT E—+ycotx=4xcosecx F TA Fifoe Ife X =g g, d
» X
y=0 %1
T AN A
If vectors a =21 +2j +3k, b =-1+2j +k and ¢ =3i +j

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

A

A - A )
o GRY @ =21 +2] +3k, b =—1+2] +k @ ¢ =38i +] W@
. - "
$f 2 +Ab, ¢ W EEad &, 9 A H TE I BT |

Find the shortest distance between the 1ihes :

= A A A AN A
=6i +2j +2k + A(1 —2j + 2k) and

I
A
T =—4i -k +p@3i -2 - 2k).
. A A A
Wl T =60 + 2] +2k +0(G -2 +2k) @w
- A A A A A
Y = —4f -k +u@i - 2f —2k)

% #9 =AaH g4 §Id FT |
Find the mean number of heads in three tosses of a fair coin.

@W(fair)mﬁﬁmw@mmﬁﬁﬁmwmwmﬁﬁﬂ|
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SECTION C
@ us |

Question numbers 23 to 29 carry 6 marks each.

97 GET 23 @29 0% §9F FT S 6 3HF § |

1 -1 211-2 0 1
23. Use product |0 2 -3|| 9 2 -3| to solve the system of
" 3 -2 4|{ 6 1 -2 |

equations :
XxX—-y+2z=1
2y -3z =1
3x — 2y + 4z = 2.
OR
Using elementary transformations, find the inverse of the matrix :
2 0 -1
5 1 0
0 1 3

1 -1 2][-2 0 1
0 2 -3|| 9 2 -3|% HwA B T R FHEO T
3 -2 4|l 6 1 -2 |
X—-y+2z=1
2y -3z =1
3x -2y +4z =2
T HINT |

steran
TRATS EA-OT H AT Fh THARE ST & JoRd JId ST ¢

2 0 -1
5 1 0
0 1 3
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24, 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. ~
et o & SR a4 ordgw & TR F fagd 7 | fagwt @ gyl wfmw 10 .
2 | Tiae et fosswt ¥ sifuean e oM % fT etaa @ i s Sy |

25. Using the method of integration, find the area of the region bounded
by the lines :

2x+y=4
3x—-2y=6
x-3y+95=0.

e fafer &1 T we W
2x+y=4 '
3x — 2y =6
x—-3y+5=0

T R &7 % 9% Ja T |

4 ‘
26. Evaluate J' (X2 —x) dx as a limit of sums.

1
OR

Evaluate :

sin X + €0S X
9 + 16sin 2x

oL—-..{;]:l

4
‘Waﬁaﬁm%wﬁj(xz—x)dxmnﬂwaﬁml
1

HYAT

o+ I SiNg

sinx + cosx
9 + 16sin 2x

© Sy 5 | 2
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27. Find the equation of the plane passing through the point (-1, 3, 2) and
perpendicular to each of the planes :
X+2y+3z=5 and 3x+3y+z—0

39 gudd & GHE | FT SRR (-1, 32)@@%3@%@1%@
X+2y+3z=5 du 3x+3y+z—0?ﬁ'—ﬁq(€'ﬂa§l

28. 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 R A ffar WREw W R uHE & Ve o e g | vdw & fwior A
TIEA/&ES & Oy 3 SR & Ewasd T 8 | U o9 & fmir § 2 62
TIe/de & 9Y9 & 3R 3 9 W & EvgEd adl ¢ Teae T I &
fofor & 1 ser TrER/ERT H AN @ ik 2 R S & sevssEdr @ @ )
R wfafeA sifuswan 20 ¥ 9 TR/ F wEh o afysaw 12 €2 &
fIT SUey 2 | T o7 & fsht W oW T 5 99 U 9 & fashl W oW T 3
21 % o g fF Wl fAffa o 9w I fow o €, O Iowu fF 9w Saaed
ﬁmﬁmmﬁma@wﬁ|maﬁ%ﬁﬁmm
FAER TG W GEEE ¥ g @i |

29. A factory has two machines A and B. Past record shows that machine
A produced 60% of the items of output and machine B produced 40% of
the items. Further, 2% of the items produced by machine A and 1%
produced by machine B were defective. All the items are put into one
stockpile and then one item is chosen at random from this and is found
to be defective. What is the probability that it was produced by
machine B ?
@WﬁAHWBﬁWWﬁ%\@ﬁW@WW%%@HW
H 60% TIH A 9T 40% WA B W TR R ST @ | sEe s wiE A
H 2% 3R AT B F 1% IORA GG ¢ | AR FA SERH F T e & for

W R ek 3ud ¥ I el R UE o TUe IR S ], @ 3w ae @
WIH B R a4 g9 & ifskar a4 g 2
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