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General Instructions : \*

(i) All questions are compul

(it) The question paper cons of 29 questions divided into three
sections A, B and Lon A comprises of 10 questions of one
mark each, B comprises of 12 questions of four marks
each and S prises of 7 questions of six marks each.

(iir) All questw Sectwn A are to be answered in one word, one
sentence or as per the exact requirement of the question.

(tv) 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.
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SECTION A

T G 1 § 10 7% 9% o7 1 3% T 8 |

Question numbers 1 to 10 carry 1 mark each.

iR & T Z R A% TH fasmud d@fsa «, a *xb = a + b — 5 R gfonfa
2 @ @ + = Z ¥ aeaes s1@Ea faf@u |

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 Z.

cot (tanl a + cot™! a) & WA fARaw |

Write the value of cot (tan a + cot” a) @

A AT vH At IegE R f A= AR @ A Q}sAmmFﬁf@m

If A is a square matrix such that ? then write the value of
(I + A)? - 3A.

ﬁmml

2 [—1
M x| |+ y =
3 1
2 -1
If x +y E , write the value of x.
3 1 5 |

= grfors &1 99 fafEe -

102 18 36
1 3 4
17 3 6




Write the value of the following determinant :

102 18 36
1 3 4
17 3 6

6. 13 j(x—zl) efdx = fix)e*+c &, A fix)® A faf@y |

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

7. arzjsx dx=8 2, A @’ F 7 ST | O\’

If J 3x2 dx = 8, write the value @&
A A A A A (bQ
8 (ixj). k+( xk) 1+ fafgu |

‘b\ A A A A
Write the value mj). k +(j x k). 1

9. e 21 @ 37 T fifa WA TS ¥ Sweer & AW fARaw |
Write the value of the area of the parallelogram determined by the

A A
vectors 2i and 3j.

10. z-3% & THIR U@ @ & [Cg-Hiear faf@y |

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

T GET 11 T 22 0% 5% V74 3% FE |

Question numbers 11 to 22 carry 4 marks each.

11. wﬁwx;eg%fw flx) = 2x+3 %,awsmw“j%m

6x -4
foflx) = x 2 | f = sfgeam = 8 ?
If fix) = Z_Xﬁ’ X # g, show that fof(x) = x for all x # % What is
x_.

the inverse of f ?

12. fag =ifse f fr\\

sin~1 (gg) = sin~! (153) + cos_l(g) Q\
s )
x % fau g #fSg &’

2 tan} (sin x) = tan~! (2 se
Prove that “b

. 1 (63] . -
sin = si + cos
65

e

2 tan! (sin x) = tan"* (2 sec X), X# T

%
3
2)

Solve for x
13. TR & TR H T Fd g fas FT fE

a a+b a+b+c

2a 3a+2b 4a+3b+2c | = a

3a 6a+3b 10a+6b+ 3¢



Using properties of determinants, prove that

a a+b a+b+c

2a 3a+2b  4a+3b+2 = a°

3a 6a+3b 10a+6b+ 3¢
14. 7R xy° = (x + y)™" &, A fog ST e %’ -7

dy _ vy

If x™y" = (x + y)™", prove that ‘
dx X

-1
15. afg y= 2% "X _1<x<18 @ MY

2
1-xy Y x:—i—ay 0. 0

A2
L Q;&
x\/1+y+y\/1+x_0 (le x#y, a fag st fs
dy _
dx (1+x

If y=e2®S x < 1, show that
2
(l—x) 3 5 — x% —a2y=0.
X
OR

If xJ1+y +y,/1+x =0, -1 <x<1, x=#y, then prove that
dy

dx  (1+x?



16. MU fF y=log(1+x)—2—2x—, x>-—1 3 T ¥id ¥ x F T&H q9A

+ X
BT ? |

HAY4A1

Tk ay” = x° & fag (am? am®) W fiycda & THFw g9 FSC |

Show that y = log (1 + x) — ?jn-xx , X > — 1, is an increasing function
of x throughout its domain.

OR
Find the equation of the normal at the point (am?, am®) for the
curve ay2 = x5,

17. ¥ ¥ FIET (:)
,Q

than 1y dx 0

- @Q
s &z@

(x + 2)°

Evaluate :

J- x2 tan~! x dx

OR

Evaluate

J 3x—12 dx
(x +2)




18.

19.

20.

21.

= sEsa gHEl & ' ST

fiq Iasad gfisor 1 g HNT
3extanydx+(2—ex)seczydy=0, fer @ fF o8 x=0 8 @

y=" 21

4
Solve the following differential equation \v’::. ’
vhen x

3 e tan y dx + (2 — €¥) sec’y dy = 0, give = 0,
- )
s
&.
A A A — A -
A o =31 +4] +5k IR Padied j —4k & @ B W
- o — _ i - )
B = By + By & &Y ¥ =% AAG, WP, o & TH & T By, o F oA
2 Q
- A A . - A A A -
If « =31 + 4 ndpf =2i + ) - 4k, then express f 1n
- N = — - -
the form P = Q o, where f; is parallel to o and By 1s

. -
perpendicular to « .

fg P(1,2,3) ¥ & S 9 arel 39 @1 & Y T4 FAg THE Jq HI,
SamEd r . (i) +2k)=5an 1 .35+ +k)=67% wuar
Find the vector and cartesian equations of the line passing through

A A
the point P(1, 2, 3) and parallel to the planes r . (1 —3\ +2k) =5

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



22.

23.

24.

TH % TF NS & IR IR IV T | T f§F AT UF d%Adl ®HAT A€, o
hAmS H & & Nfgwar €29 3 AT | 3T 37§29 = 9 J9 &g |

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 23 T 29 7% YAF I57 6 3F I8 |

Question numbers 23 to 29 carry 6 marks each.

IR & yam § e gdiE fEr @ ogd FNT

X+y+2z=2 :>

Xx-y+z=4, 2x+y-3z=0;

—— \
S | 1 Q
If Al = |15 6 -5 andB = |-1 0|, find (AB)"™..
5 2 &‘ 2

T |

Using matrices, solve the fo‘(c@@ystem of equations :
X—y+z=4 ZXQ 0; x+y+z=2

3 r i 9 _9
IfAl=]-15 6 -5/ and B = |-1 3 0/, find (AB)"..
5 -2 2 0 -2 1]

R % & R G0 At e & siqrfa sifusan smrad & dEgdid U & e
!
3

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

that can be inscribed in a sphere of radius R is 4R



25.

26.

27.

yoq TqEe ¥ g9 x% + y2 = 4, W x = J3y 99 x-3 ¥ R & F %A 79
ST |

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

the line x = V/3y and the circle X2 + y2 = 4.

j(x2+x) dx & TH 37 & 99 ¥ &9 § J9 ]

Agar

HH i HIST

n/4
2
cos“ x
2 .2 dx
cos“x +4sin“x 0

Evaluate I (x2 +x) dx as alimit %m
1
Evaluate ‘bQ(
n/4
J‘ cos x%

cosx 4

Fﬁaﬁ(2,1,—1)m(—1,3,4)ﬁéﬁaﬁaﬁwqqﬁaa;rwf‘mw”lwrm
HVT St g9 x ~ 2y + 4z = 10 & oaaq € | TE O 2yl fF 39 ¥R WA

A XS T =—1 +3] +4k +A (31 — 2] —5k)# 3T W 2 |

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

N A A A A A A
the line r = -1 +3j +4k +A 31 -2j - 5k).
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28.

29.

T F94 o 99 a9d 8, S J9s aldd § SA-8-%9 80 IR WId A a9
60 S WA B WA H IEY g1 T WEA I fawant 70 a4 gu bl 5
Il & I & | fashar S 310 Ru g fagor & uw 9% ° 4 39 WEA AT
2 7#E WA B2, Muw g9 2 10 7 | fashar T 310 @ 70 fasry & w@ S &
1 3% WET ATH 1 35E WA B3, fgs g9 243 | faghaei Saa T &
feaA-fhem fahe fau ST 9% ey Ui @ ¥ aO M gAan @ 2 IWih &
TF fEs Namd Tl 9 F A gN 8 ey |

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 T 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 conu%quirement and
yet minimize cost ? Make a LPP and solve graphically.

T FA & 60% famrdl defEdr § | g 'a@t%as%ml%asm'aﬁ
TR 175 T ¥ Fuw 2 | Fow | A e 9 T a5 9
1-75ﬂ.ﬁaﬁmﬁn§nmfbmtﬁm% T T fawdf e e

In a certain college, 4% ofMoys} and 1% of girls are taller than
1-75 metres. Furthermore, o> %of the students in the college are
girls. A student is sele random from the college and is found
to be taller than 1-75’ es. Find the probability that the selected
student is a girl. ‘%; '
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