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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. .



Qg A
SECTION A

97 & 1 G 10 d% 9% ¥97 1 3% T 8 |

Question numbers 1 to 10 carry 1 mark each.
1. Uisl & 9= Z W A & fgamud 9@ =, a* b =a + b — 5 g0 qRwfa
2, @ S = # Z § aceHs 1ead farau | 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

* in 7.

2. cot(tanla + cot™ a) = 9= faf@w | 1

Write the value of cot (1:.':111_1 a + coi:_1 a).

3. W ATE UG al e R 5 AZ=AR, @ (I+A)2-3A% 9 fafaw | 1
If A is a square matrix such that A% - A, then write the value of
G+ AF— 3A

2 -1 10
4, I x +y = 2, @ x & 9+ faf@u |
3 i 5
2 -1 10
If x +y == , write the value of x.
3 1 5 _
5. ™ arfus &1 a9 faf@e - 1
102 18 36
1 3 4
17 3 6
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Write the value of the following determinant :
102 18 36
i 3 4
17 3 6

| .
6. 3alc J[XX2 )exdx = fx)eX+c 2, d flx) & 7A faf@y |

Xx=1d - o
If 2 )¢ dx = f(x) e” + ¢, then write the value of f(x).

3 a
7. 211\3'[3)(2dx=8 2, o ‘@& 99 fafew |
0

a
If J 3x? dx = 8, write the value of ‘a’.
0

8. (?x?).?&+(?x?c).? F1 AH faf@y |

S e A A A
Write the value of (i x j). k + (j x k) . 1.

7 A A .
9. dfeEl 21 qu 3j BN i TR QYT & &% ® A9 fafay |
Write the value of the area of the parallelogram determined by the

A A
vectors 21 and 3j.

10. z-3%F & THIR U @1 & fog-sean fafan |

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

65/2/1 4
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SECTION B

9T G 11 T 22 7% 59F J974 3% FT & |

Question numbers 11 to 22 carry 4 marks each.

11. zrﬁ:mﬁw.g—a:m R geaia é,a‘rm@ﬁswx;&—g%m

6x —4
fof(x) = x 8 | f & Siaam =1 8 ? 4
If f(x) = dx 3 ;X g, show that fof(x) = x for all x # g What is
6x —4 3 3

the inverse of f ?

12. fag =ifST f& 4
sin~! (ﬁﬁ) = sin ! (—5~) + cos‘1 (E)
65 13 A5
HAYAT
X % %I'Q g ST :
2 tan™ (sin x) = tan"! (2 sec X), X# g
Prove that
sin~! §§J = sin~! (i) + cos™] [§]
65 13 5
OR
Solve for x :

2 tan* (sin x) = tan! (2 secx), XxX# g

13. ORATE % TuEEl @ @ & g g ST 4
a a+b a+b+c
2a 3a+2b  4a+3b+2c| = ad
3a 6a+3b 10a+6b+3c
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Using properties of determinants, prove that

a a+b a+b+ec
2a 3a+2b 4a+8b+2c| = ad
3a 6a+3b 10a+6b+ 3¢

14, % x™y° < (x + y)™ 2, @ fag HRT ‘%:%.

Y™ prove that d_y L
dx X

If xy"=@x+y

-1
15. K y=e2%F X _1<x<18 @ R

(l_xz)@_ dy 2 0
dx?2 dx '

M xT+y+yI+x =0, ~1<x<1, xzy q 95 IR &

&y ol
dx 1+ x)?

5
If y=e2% X _1<x<1,show that

2
2)d—)27—xg-—azy=0_
dx dx

1-x

OR

L]

If x\fl+y +y\/1+x =0, -1 <x<1, x#y, then prove that
dy 1

d&x  (1+x2

65/2/1 ' 6



16. z3izw y=10g(1+x)—2sz, x>—1, 3 Tl Nid § x & T qEEE
_ X
T ? |
g

% ay’ = x° & fag (am? am®) W frea &1 gdwwr 3@ ST | 4

, X > —1, is an increasing function

Show that y = log (1 + x) — ex
2+x

of x throughout its domain.

OR

2

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

curve ay2 o

17. 99 ¥4 ST :
.[ x2 tan"! x dx

HAgdl

A I i 4

3x-1
(x + 2)2

Evaluate :

J %2 tan! x dx
OR
Evaluate :

3x-1
(x + 2)2

65/2/1 7 P.T:0.



18. e s Tl F g HINT

-2Jx
.y /) S PSS
Jx Jx |dy

Solve the following differential equation :

-2Jx
[e = l]dx =1 x#0

19. 99 31aFd TH0T S A FIGT :
3e¥tanydx + (2 —e¥sec?ydy=0, g @ x=02% @

T
y=— 21

Solve the following differential equation :

3 e tan y dx + (2 — ¥ sec’y dy = 0, given that when x = 0,

= X
3

20. I @ =31 +4] +5k 3k P =21 +) -4kt R p A
ﬁ:ﬁldrﬁ}g%mﬁaﬁaﬁﬁmﬁﬁl,E)%mméﬁmﬁz,&’é:m
g1 '

ARt e S % R el A =
If « =3i +4j +5k and B = 2i + j — 4k, then express B in
- - - - e =
the form B = Py + P2, where P; is parallel to o and By is

3 —
perpendicular to o .

21. g P(1, 2, 3) ¥ & 9 I arell 39 W1 F Y TA1 FAF FHHUT JId ST,
; A A A A A >

Samd T . (i-j+2k)=5T0 T .@i+)+k)=6% TR

Find the vector and cartesian equations of the line passing through

the point P(1, 2, 3) and parallel to the planes ? . (? - 3\ + 21151) =4b

A A A
and?.(3i+j + k) = 6.

65/2/1 8



22, TEl & T& S & IR 9R IV W | IR GF A TE GHAAr A S, @
WHATS &I T &H AGeha] §7 F1d HIGC | 3 36 97 & 7eF Jid &Hiog | 4

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.

Qe |
SECTION C
Y97 GEIr 23 G 29 % I9F 97 6 3F F 8 |

Question numbers 23 to 29 carry 6 marks each.

23. TR & ¥Am ¥ fam wHew e @ ogd $ie

X—-y+z=4; 2x+y-32=0; x+y+z=2

YT
s S| 1 1 2 -2
AL 15 6 -5/ B=|-1 3 0|2 @ (AB)! 3
5 -2 2 0 =2 1
FIfT | 6

Using matrices, solve the following system of equations :

X—-y+z=4 2x+y-32=0;, x+y+z=2

OR
B g 1 1 2 -2

IfA? = [-15 6 -5|andB=|-1 3 0|, find (AB)™~.
SR, SRR S |

24, MW fF @& R = Ot Mo & siaria sfusad sEad & dagad U & Has
4R
?%! 6

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

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

65/2/1 9 PiT:0:



25.

26.

27.

Wﬂgﬂfﬂﬁaﬂx2+y2=4,i@x=ﬁyﬁﬂTx-H&T@ﬁ@ﬂ?ﬂmm
Hifera |

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

the line x = /3y and the circle £ 3 y2 = 4.

3
j(x2+x) dx & °F I G F §Y F G ST |
1

Hgdar

o= ¥ &IST

n/4

cos? x
5 i dx
cos“xX+4sin“x

0

3
Evaluate I (X2 +x) dx as a limit of a sum.

1

OR

Evaluate :
/4

cos? x
5 == dx
cos“x+4sin“x

0

fagall (2,1, - 1) @41 (-1, 3, 4) ¥ B S Al 39 FAAA H WIGY THGHWT Fid
FITY ST 9 x — 2y + 4z = 10 F woad ¢ | 7@ Ff WU &% 39 ¥R o

A A A A A A :
TIAA W ¢ =—1 +3] +4k +A (31 —2j —5k) F AEE FT § |

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 +3j +4k + X (31 —2j —5k).

65/2/1 10



28. UF U iad U 996 2, e 5% ddd § S9-U-%9 80 ITHE WEH A 99T

1 3% WA AT 1 35% WA B 8, o qog T4 7 | skt S qan T
fpem-fhe Tohe fAw STE aifes sty qui @ W 9 @ =AaH & 7 ST
T ad TAHT TR 9 A FW A S | 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.

*

o

2 3 WEE B 7, fEe o9 7 10 @ | fashar T g0 Ru ¢ fsor & ww o &
[ &

il

29. TF TS & 60% faardl wefwal € | 39 FoS & 4% oeF ad1 1% aefHEa &t
TR 175 0. ¥ 3w g | w9 U faendl agesar g T a9 SE SR
1.75 . ¥ 3fYs 9% T | NiEed 39 ST & g T e e age @ | 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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