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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.



QuE A
SECTION A

Y97 G 1 G 10 dF 539% 597 1 3% F & |

Question numbers 1 to 10 carry 1 mark each.

1. qUiisi & =99 Z W 3afc & fgamard ¥fpar =, a*b=a + b — 5 g0 wRwfia
g, o °@fFar * &1 Z § do9Hs 3999 faf@u | 1

If the binary operation * on the set Z of integers is defined by
a*b=a+b -5, then write the identity element for the operation
* 1n 2.

2. cot(tan'a + cot™t a) T HH fafEw | 1

Write the value of cot (1::.-111_1 a + cot > a).

3. ICATE UH Tt g 8 fF A2= A%, @ (I+A)?-3AF 9+ faf@y | 1
If A is a square matrix such that A® = A, then write the value of
0+ A —~ BA

2 (=1 10
4. IS x| |+ y = g, a x & 99 fafEw |
3 L Lralsg 1
B3 —-1] [10]
I x +y = , write the value of x.
3 R e
5. = WRfvs &1 AF faf@y . 1
102 18 36
1 3 4
17 3 6
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Write the value of the following determinant :

102 18 36
1 3 4
1 3 6

-1
6. 1A J‘(sz ]exdx = fx)e*+ ¢ g, da flx) & 9+ faf@u |

X

x—-1
If j ( 5 ] e* dx = f(x) e* + ¢, then write the value of f(x).

| a
; & zrﬁ;'j3x2dx=8 2 @ ‘a’ F uF fafEw |
0

a

If _[ 3x? dx = 8, write the value of ‘@’
0

A A A A A

8. (ixj).k+(j><?c).i F A faf@e |

A A

R B
Write the value of (i-%.1).« k + (J x k) .15

9. el 21 9w 3] T FifRd THR wqd % AIRA & A fArET |

Write the value of the area of the parallelogram determined by the
A A
vectors 21 and 3j.

10. z-3% & TR TH @ & fog-wean fafEe |

Write the direction cosines of a line parallel to z-axis.

65/2/1 -+
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SECTION B

YT G 11 T 22 0% JA9F J974 3% FT & |

Question numbers 11 to 22 carry 4 marks each.

1. 7/ o x = 2 ¥ faw fix) = ~X+3 %,Fhwiwﬁswﬁ”%%fm

3 6x — 4
fof(x) = x 8 | f ol Sfaa| a1 8 ? 4
If {x) = 4x+3, o —2-, show that fof(x) = x for all x # -2- What is
6x — 4 3 3

the inverse of f ?

12. 95 3T & 4
sin™! (2—2) = sin~! (—1%) + cos ! (g)
A4l
x & fau g ST -
m

2 tan™ (sin x) = tan™" (2 sec x), X # -

Prove that

sin~1 (-EE] = sin™1 (—5—) + cos™ ! (é)
65 13 5
OR

Solve for x :

2 tan™! (sin x) = tan™" (2 sec X), % g

13. SR & TUTEAT & Y& 4 g fas ST e 4
a a+b a+b+c
2a 3a+2b  4a+3b+2c i
3a 6a+ 3b 10a+ 6b+ 3¢

|
w
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Using properties of determinants, prove that

a a+b a+b+c

2a 3a+2b  4a+3b+2c 3

|
Y

3a 6a+3b 10a+6b + 3¢
14. 7R x™y® = (x + y)™0 2, @ fag FART %’ -7

L A

If x'y" =+ y)"", prove that
dx X

-1

15, A ym ™™ "% L1<x<1N, R TRE B

o d%y dy

HYdAl

IR x1+y+yJl+x =0, —1<x<1, xzy o f&g FfT f&

. A
dx (1 + x)*

-1
My=eg™ ™ *, —1<x%1. show that

d2 dy 2
l—x —_— = X a’v=0.
( ) dx dx J

OR

If xJ1+y +yJ1+x =0, -1 <x<1, x#y, then prove that
oy 1

dx 1+x)?%

65/2/1 | 5



16. =T f& y =log (1 + x) 2x,x>-1,31ﬂﬁﬂqﬂfﬂiﬁffxaﬂ®a¥hﬂ

2+X

el 2 |

HAIAT
?fm"ayz:xaa;ﬁ%(amz, ama)tﬂ AT & GHIGHWT Fd HifST | 4
Show that y = log (1 + x) 221-: , X > —1, is an increasing function

+ X

of x throughout its domain.

OR

Find the equation of the normal at the point (amz, am®) for the

curve ay2 -,

17. 99 I ST :
J. x? tan™' x dx

HAG4Al

{9 SIS 4
J' 3}~:—12 dx
(x + 2)

Evaluate :

j %% tan~! x dx

OR

Evaluate :
I 3X — 12 &
(x+2)

65/2/1 7 P. 0.




18. = s Tl &I & FIWT :

-8-2& — L-E — o B & 3
v Jxldy
Solve the following differential equation
_8—2\5 Y ﬁ .. T8 L-2%0
V. Jxldy

19. 79 3E&d gHiET &l & HI9T :
3extanydx+(2—ex)seczydy=O, fer 2 f& <= x=0%,?ﬁ

o
- 5 |
y4?

Solve the following differential equation :

3e"tan y dx + (2 — €") seczy dy = 0, given that when x = 0,

g X
3

...._.>

20. I o 1+4J+5k3ﬂ1 B=2?+;——4T{%?ﬁﬁaﬁ

E} B1+Bﬁwfrmﬁfw FIETBL o ¥ TH & T Bg,a%m
g |

= A A

- A A A ; ; A T
If o =31 +4) + 5k and B =21 + jJ — 4k, then express P

- - — — 2§ —
the form B = By + Po, where p; is parallel to a and Py is

perpendicular to o

21. fag P(1,2,3) ¥ & & I arcll 39 1@ & WSy 991 FiF GHE0 Jq Hif,
Maal © (i3 +2K)=6TM T .81 + ] + K)=d vilic ¥ 1

Find the vector and cartesian equations of the line passing through
2 ;

A A A
the point P(1, 2, 3) and parallel to the planes r . (1 -j) +2k) =

—

AL A
and r . (31 + ) + k) = 6.

65/2/1 8



22. UMl & UF Siie &I IR IR IS T4 | I f§F 391 US g%ar WAl SU, o

HEANHA Sl TS H WGhal s Fd SIS | 37 3§ &9 H A 1 HifSQ |

A pair of dice is thrown 4 times. If getting a doublet is considered a
success, find the probability distribution of the number of successes
and hence find its mean.

@ug |
SECTION C

Y97 G©gr 23 T 29 TF 59F §99 6 3F I & |

Question numbers 23 to 29 carry 6 marks each.

93, WER ¥ WA A Fre W FEE 9 g T -

24.

65/2/1 9

X-y+2z=4 2x+y-32=0; xX+y+z=2

HGAT
| & 4 g -0
afe A1 = |-15 6 -5|da B=|-1 3 0|2 & (AB)! 3@
O 2| ) -2 ¥
HIfST |

Using matrices, solve the following system of equations :

X—-y+2z=4, 2Xx+y-32=0; xX+y+z=2
OR
Bt~ L2 1 L3 el
BA- = |-15. - 8 . <SladBa=l-1 8 0|, find (AB)™.
L S v 0 =2 1

3T fo6 ©& R B ot M & iaiia Afdaq 3aaq & degard Ue & SHds
L8 ¥
3

Show that the altitude of the right circular cone of maximum volume

that can be inscribed in a sphere of radius R is @

3

~+

Pt



25. Wﬁﬁﬂfﬂﬁ%x2+}r2=4,i‘@x=ngﬁmx-mﬁﬁiﬁiﬂmm
HIfST |

Find the area of the region in the first quadrant enclosed by x-axis,

the line x = /3 y and the circle x> + yz = 4,

3
26. J(x2+x) dx & IF I H G F FY H FId HiGC |
1

HAGAT
Oq 39 SIS
n/4
2
cos” x
J 2 . 2 dx
CoOS“X+4sIn“x
0
3
Evaluate J. (1-:2 +X) dx as a limit of a sum.
1
OR
Evaluate :
n/4

2
coOsS“ X
2 &= dx
cos“xXx+4sin“x

0

27. fagafi (2,1, -1)d9 (=1, 8, 4) ¥ B 4 arct 3§ FHAS H [ FHEOT F1d
FITC ST T0aA x — 2y + 4z = 10 F Toaq ¢ | I8 o TVizC f&F 39 YR ae

R Y T =i +3f + 4k +A(3?-2f—5i)ﬁﬁaﬁvm%|

Find the vector equation of the plane passing through the points
(2, 1, —1) and (-1, 3, 4) and perpendicular to the plane :
X — 2y + 4z = 10. Also show that the plane thus obtained contains

- A A A A A A
the line r =-1 +3) +4k + A (31 —2) - 5k).

65/2/1 10



28. UF A Yiada 9 A g, fee &% daa § F9-9-F9 80 TFE WET A adl
60 3HE W B T & @Y 2| I WA o faskaei g0 a4 gu sl &
Il o Iuerey & | fashar S W U U fagor & s e § 4 39E WEA A 99
2 3% Wrad B 8, e geg 2 10 8 | fashar T g/ few 7w fggor & ww G ¥
1 3% WET AT 1398 WA B g, @ qea T 48 | fashamsli Saor T &
fham-fpam 9ahe faw ST aif 3@y i & ¥ a1 @| =gAaq @ 2 ST @
TS Ed TUHT THET 99 W OAE G A Hg | 6

A company produces soft drinks that has a contract which requires
that a minimum of 80 units of the chemical A and 60 units of the
chemical B go into each bottle of the drink. The chemicals are
available in prepared mix packets from two different suppliers.
Supplier S had a packet of mix of 4 units of A and 2 units of B that
costs ¥ 10. The supplier T has a packet of mix of 1 unit of A and
1 unit of B that costs ¥ 4. How many packets of mixes from S and T
should the company purchase to honour the contract requirement and
yet minimize cost ? Make a LPP and solve graphically.

29. & Fioiel & 60% faardl efeal 8 | 39 Ffaw & 4% &g adl 1% asfedl &t
T 1.75 H. ¥ 3w 2 | Fiaw 9 S fowrdl agswar g T 99 Sue SR
1.75 @, ¥ s o€ TE | Wfasar 99 e & g T famndf we aear @ 6

In a certain college, 4% of boys and 1% of girls are taller than
1-75 metres. Furthermore, 60% of the students in the college are
girls. A student is selected at random from the college and is found
to be taller than 1-75 metres. Find the probability that the selected
student is a girl.
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