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General Instructions :
(i) ' All guestions are compulsory.
(ii) This gquestion paper contains 29 questions.

(iii)) Question 1-4 in Section A are very short-answer type

questions carrying 1 mark each.

(iv) Question 5-12 in Section B are short answer type questions

carrying 2 marks each.

(v) Question 13-23 in Section C are long-answer — [ type

questions carrying 4 marks each.

(vi) Question 24-29 in Section D are long-answer — Il type

questions carrying 6 marks each.
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SECTION — A

T T 1 4 Th IAh 97 1 376 T 2 |

Question numbers 1 to 4 carry 1 mark each.

0 a b

. ICA=|—-a 0 c|&d (A+A")JdHINT |
-b —c¢ 0

(0 a b
I[tA=]-a 0 c|,thenfind (A+A').
\—-b —-c¢ 0/

2. xlog x T x o HUET 3TTehei hifwiT |

Difterentiate x log x w.r.t. x.

7T
3. jcos5xdx I 01 TTRaU |

7T
Write the value of jcos5 x dx.
0

4. =fe v Y@T AB ¥ THfimmr o ygz 2245 5 3 Y@ AB ¥
W‘(@T%ﬁ%a@mm?ﬁﬁm

3—x y+2 2z-5

It the equations of a line AB are TRy g then find
the direction ratios of a line parallel to AB.
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SECTION - B

YT T 5T 12 T Tsh Y94 2 H H1 2 |
Question numbers 5 to 12 carry 2 marks each.

5. TohHl 3T ohl &8 x, 3 THT /e i e & U2 &l & 3R 39! dISi v,
2Ot /e AT ATG @ 2 | 9 x = 10 T 941 y = 6 1 2, 1 374
% TAHA T TNEdH ol L AT hITTT |

The length x of a rectangle 1s decreasing at the rate of 3 cm/minute
while 1ts breadth y 1s increasing at the rate of 2 cm/min. When

x = 10 cm and y = 6 cm, find the rate of change of area of the
rectangle.

COS
6. tan—} [ : )wﬁmﬁa 37aehet <hiTaT |

| +sinx

( COS X
[ ] [ ] [ ] _1 -
Find the.derivative of tan 1 +sin x w.r.t. x.

5 30 ,.
7. W%A—( L, 3T G0l A2 — 3A — 71 = O &l %
b T4
A g | 3Ta: A~ ;1 i |
5 3 . . .
Show that A = [ _1 satisfies the matrix equation
A TRy
A% —-3A — 71 =0, hence find A1,
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8. 3IH @I I hIdF qAT Y FHIHII 1A hItorg ST fog (3, -7, —4) ¥

Bt ST & e Y gzll: Z;rl % AT 2 |
Find the Cartesian and Vector equation of a line passing through

the point (3, —7, —4) and parallel to the line i .. +]

2 -1 3

0. 98 31U HTd shitid oH e f(x) = 4x3 — 6x2 — 72x + 30
(i) TR agmH 2 |
(i) TR BEEE B |

Find the intervals in which the function f(x) = 4x3 — 6x2 — 72x + 30 is
(1) strictly increasing
(11) strictly decreasing

11. Tsh SHAfekd I 75,000 b1 T ek A AT =MEAT 8 | 3Heh 17T Gl ThR
§ig By 991 Bs 370 & | §ig B, 8% 19 ¢dl & S€ih g B, 9%
TS ¢al 2 | 98 9= a1 8 &g By § &9 & %4 T 20,000 fewr =
a1 §1g B, #-% 35,000 ¥ 314k 781 | 98 ¥g i =rgdl g T < B
%9 ¥ 5 b8 B, Tl uftr f4asr sl | 31fehdd &= 9H o T 39
geh TUTHA ST TR PASG, hiTorT |

A person wants to mvest upto X 75,000. For this two types of
Bonds By and B, are available. Bond B gives 8% interest while

Bond B, yields 9% interest. He decides to invest at least < 20,000
in Bond B and not more than < 35,000 in Bond B,. He also wants
to invest at least as much in Bond B as in Bond B,. Make 1t an
LPP for maximising the interest and formulate the problem.
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1z.zr&:AamBamaazqﬁ§amp(A)—1,p<B>—;%,zﬁ

4

P(A U B) JTd hifSlT | 3Ad: P(A 781 a1 B 9&1) o1 I JTd hifoIT |

If A and B are two independent events and P(A) = —, P(B) =

1 1

4 2’

find P(A U B). Hence find P(not A and not B).

U9 F&T 13 9 23 T T3 Y99 4 3R H1 2 |

gug — 4
SECTION - C

Question numbers 13 to 23 carry 4 marks each.

13. F1d <hifsra ; j

Find : I

14. |RIUTehI oh TOTEH( o1 TANT S HH g HINT

b+c
b

C

2

(x —I—l)(x +4)

dx

d
C+a

C

a
b

(x +1)(x +4)

= 4abc

dx
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Using properties of determinants, prove the following :

b+c a a
b c+a b |[=4abc
C C a+Db

OR
Find matrix A such that it satisfies the following matrix equation :

2 1\A -3 2) (1 0
3 2/ (5 =3) (0 1,

15. x%%@%ﬁﬁﬁm : cot ~lx —cotI(x +2) = Z,x> 0

CNE
12 .3 . .56
gRMsu Toh @ cos—! = + sin~ | : — Sm—lg
Solve for x : cot ~lx — cot-1(x +2) = Z,{x >0
OR
Show that : cos! L= + sin—1 i1 sin—1 =
13 D 65

16. (x cos X)X + (sin x)08 X T 3Tdehei x b U] T HIT |

SINEI
. . T dzy
qcy=a(sint—tcost) A x=a(cost+tsint) g, dlt= A L 2
BT HIF 1A shITT |
Find the derivative of (x cos x)* + (sin x) €OS X w.r.t. x.
OR
o B . dzy T
[fy=a(sint—tcost)and x =a(cost+tsint), find o at t 1
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17. 3 GHIHE 2yeYdx + (v — 2xeY) dy = 0 o1 TR A IMd
élﬁﬂ,ﬁﬂT%%y:l, S x = 0.

Find the particular solution of the differential equation

i X
2yeYdx + (y — 2xe¥)dy = 0, given that y = 1, when x = 0.

7C
XSIn x A
[8. M A hINT : |1, cosiy
0
n .
XSIn x
Evaluate : j1+0082x dx
0

19.W?W€@H‘%§Y%% al=3|b afe 2x b T T

qfesi R, @ 2 U1 b % S 1 IV FTd HITT |

~ /2
3

» -
Let a’and b be such vectors that | a | = 3,1 b X b 1s a

b —\f.lf?

_ -
unit vector, then find the angle between aand b.

20). e UHT TR T HITAC st GfeEToT 3 SehTE 2 e 9 WS 2 99T b
WoEad 2 Tal 2 =31+ -4k aT b = 61 +5]— 2k & |
Find a vector whose magnitude 1s 3 wunits and which 1s

perpendicular to the vectors a and ? where @ = 31+ 3 — 4k and
? = 61 + 53 —2k.
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21. Qe A 9°T B sl & o foiu lefed shasT: T 225 9241 T 300 fierd & |
A Yfdfesd 9 sHIS qT 6 Ue Tt Hehar & Sfss B Ufdfed 15 s e 6
U Tt Ihal 8 | 9 U hH AT H 90 HHIS dAT 48 e g4 o foIu
YU <hl RGeh TIUTHA FHLT ST FASG, hITT |
Ife ST aoil fehral forehet Tl ohl BT gRT 3TeX e W gfdfed i e
25% S I ShTH LA ol AR &, al 37b gRI T T JEiId aral g |

Two tailors A and B are paid < 225 and X 300 per day respectively
for work. A can stitch 9 shirts and 6 pants per day while B can
stitch 15 shirts and 6 pants per day. Formulate the above linear
programming problem for minimum cost to stitch 90 shirts and 48
pants.

It both the tailors agree to charge 25% less daily on an order by a
handicapped mstitute, what value do they demonstrate.

22. 9TEl o Teh SIS bl diF 91 3BT W 37 a1t Tgahl (doublets) h T
T ITRIehd] S JTd ShiIlST | 37d: 38 & hl HIET JTd <HITSTT |

Find. the probability distribution of number of doublets 1n three
throws of a pair of dice. Hence find the mean of the distribution.

23. Weh dlce §H1H o R@MH H g4 A, B 991 C el 341G bl shEST: 25%,
35% AT 40% S ST & | 39 (A1 o 3CATGH o1 ShA: 5%, 4% qUT
2% YT AUl 8 | Sl o Pl 3G H H Teh dlce AGosdl Heblell
STTaT & 3R AUl 9T SI1dT & | STRIehdT T Shilofe feh I8 diee HfF B
FRUCEIRIRIC
In a factory, manufacturing bolts, machines A, B and C
manufacture respectively 25%, 35% and 40% of the bolts. Of their
output 5%, 4% and 2% respectively are found to be defective
bolts. A bolt 1s drawn at random from the total production and 1s

found to be defective. Find the probability that 1t 1s manufactured
by machine B.
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SECTION - D

9 T 24 T 29 Th TAB I 6 FAH H1 3 |
Question numbers 24 to 29 carry 6 marks each.

1 -1 1)[(-4 4 4)
24. IR |1 -2 —=2||-=7 1 3 | 17UH%d ATd HITST | SEHhI
2 1 3 )5 -3 -1

T Y T GHIRTT kT ohl B shiToTu -

xX—-y+tz=4x-2y—-22=9,2x+ty+3z=1

COCH
1 1 1)
IR A=[1 2 -3|&CEIETTE A3 —6A2+5A+111=0.
Lz s

(1 -1 1) (-4 4 4)
Find the product of the matrices |1 -2 -2} |-7 1 3
2 1 3 ) L S =3 -1

and use 1t to solve the system of equations :

xX—-y+tz=4,x-2y—-22=9,2x+ty+3z=1

OR
| | 1)
Forthe matrix A=|1 2 —3|,showthat A3—6A%2+5A+111=0.
2 —1 3
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25. 9T A R — {1} I f: A > A Th ®od &
f(x)—x 2§mqﬁﬁIﬁH%ﬁmﬁq%fWamW%|m

f- 1mﬁﬁm|
ﬁf—[‘iﬁmﬁﬁm

() x, 59 £1(x) = Z

(i) £ (2)

Let A =R— {1}.Iff: A — A is a mapping defined by f(x) = >~
X

show that f'is bijective, find f—1. Also find :
D

(i) xiffl(x)= 3

(i) £'(2)

26. Tag sHIfSE feh weh feu Tu g o 3iara o+ @i Al | & 7 1 A%
31iershad Bidl & |

Show that of all the rectangles inscribed in a given circle, the
square has-the maximum area.

27. 39 HHAA 1 KA1 qAT Hicw FHIHWT H1d T Il o (-1, 3, 2) ¥
B AT e A TAAAI x + 2y + 3z =5TA 3x + 3y + z = 0 QHI W
x+l y—-4 z+1

dgad 8 | 37d: €8T foh 39 ThR UTd THAA T s T T

% AT 2 |

3AYET
39 Teig o eIk 1A <hIT &l foig3tl (3, 4, —5) 91 (2, -3, 1) ¥
gkt STH dTedl @, o831 (1, 1, 4), (3, —1, 2) 941 (4, 1, —2) [
freiia gaast = redi 8 |
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Find the Cartesian and Vector equations of the plane passing
through the point (-1, 3, 2) and 1s perpendicular to each of the
planes :

x +2y + 3z =35, 3x + 3y + z = 0. Hence show that the line

x+1 _ )~ 4 _Z t 1s parallel to the plane thus obtained.

S 4 —1
OR
Find the co-ordinates of the point where the line through

(3, 4, —=5) and (2, -3, 1) crosses the plane determined by the
pomnts (1, 1,4), (3,1, 2) and (4, 1, -2).

28. 3dehcT HIHLUI jj; y cot x = 4x cosec x, (x # 0) I Teh IR A

T <hIfTT, Tea 2 foh 51l x = g gdy=0%|

Find a particular solution of the differential equation

% +y cot x =4x cosec x, (x #0), given that y = 0 when x = g

29. GHTSheH! s ST H 39 s gr R &5 1 &rhet 31a <hifore forees sid
(_15 O)a (15 3)W (35 2)% |
e

3
ATTHS hl AT o ®9 H I(3x2 + ¢2X) dx T HH FH hifeT |
1

Using integration, find the area of the region bounded by the
triangle whose vertices are (—1, 0), (1, 3) and (3, 2).
OR
3

Find I (3x2 + e2%¥) dx as limit of a sum.
1
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