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General Instructions :
(i)  All questions are compulsory.
(it)  This question 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.

65(B) 2



IV' CAREERINDIA

gig — H
SECTION - A

YT 1 T4 dh TAR I 1 h H1 2 |

Question numbers 1 to 4 carry 1 mark each.

0O a b
FeA=|-a 0 c|B (A+A")IHRT |
-b —c 0
0O a b
IfA=|—-a 0 c|,thenfind (A +A').
-b —c O
x log x =T x % TTUET et hIfT |

Differentiate x log x w.r.t. x.

7T
jcossxdx o1 9 ferfgu |
0

T
Write the value of jcos5 x dx.
0

aft T ¥@T AB % 3_‘1)‘:Y;2:224‘5 5 @ Y@ AB ¥

TR @1 o e 7T 1A hITTT |

3-x _y+2 2z-5

-1 2
the direction ratios of a line parallel to AB.

If the equations of a line AB are , then find
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g —§
SECTION - B

T G 5 | 12 T Tk Y9 2 37 1 § |
Question numbers 5 to 12 carry 2 marks each.

5. forelt 3trra i ETE x, 3 At/ T St @ @ T @ R 3R SHeh ISR
20t /e A BTG @R | Ao x = 10 At qen y = 6 Tft B, f a
% &Thet H T <hl gt 3T ShITTT |
The length x of a rectangle is decreasing at the rate of 3 cm/minute

while its breadth y is 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 X

6. tan! (—j T x o UL Ghald hITU |

1+sinx

COS X
. . . _1 —.
Find the derivative of tan 1+ sin x w.r.t. X.

5.3
7. W%A(_l 5

FHH 2| 37d: A-] 1 IR |

jaﬂw@aﬁwMMHOﬁa’@Q

5 3
Show that A = ( 2) satisfies the matrix equation

A2 —-3A —71=0, hence find A-1.
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8. 38 @1 & HId1A a0l Tiew i I HIf St fog (3, -7, —4) €
mw%w%@g:lzz_“asm%|

-1 3
Find the Cartesian and Vector equation of a line passing through
the point (3, —7, —4) and parallel to the line g = ll = ZTH

9. Tg AU AT hIfore f8 B f(x) = 4x3 — 6x2 — 72x + 30
(i) TR adam2 |
(i) PR sEmm 2 |
Find the intervals in which the function f(x) = 4x3 — 6x2 — 72x + 30 is
(1) strictly increasing
(11) strictly decreasing

10. snﬁzﬁﬁq:j

3 dx
V5 —dx—x?

3 dx
\/5—4x—x2

11. s =Hfa T 75,000 <hY T dh a1 T T18ar 8 | S8 il & TR
§is B @1 B, 39as4 & | di¢ B 8% & <l & S&ih g B, 9%
TS <1 ® | 98 9= Sl 8 91 By § 9 & &9 T 20,000 a9
Tu1 91 B, ® ¥ 35,000 8 3%k &1 | 98 98 ol 9rgai & R wig B H
%4 ¥ & g B, foadt afsr few &t | sifishan &It 9 % fole 39

ges T FEET SHR TEEG I |

A person wants to invest upto ¥ 75,000. For this two types of
Bonds B; 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 By as in Bond B,. Make it an

Find : j

LPP for maximising the interest and formulate the problem.
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12.&%AamBaﬁwﬁamﬁ§a%P(A)=%,P(B)=%%,?ﬁ

P(A U B) T HIfNT | 37a: P(A &1 92T B 7&l) 1 T F1d i |

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

1
2 b
find P(A U B). Hence find P(not A and not B).

s — ¥
SECTION - C

9 G113 9 23 b I Y9 4 3Tehl ki 2 |

Question numbers 13 to 23 carry 4 marks each.

2

13. 3T shifS : j dx
(x +1)(x +4)

2

Find : J- dx
(x +1)(x +4)

14, GRMUTRI o TUTLH] ST TN L T &g HifTT -

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

TSI A T HifT it e 3Tegg Hﬂﬁwﬁa‘gﬁw%

o) IJ
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Using properties of determinants, prove the following :

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

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

2 1 -3 2 1 O
A _
3 2 5 -3 0 1
15. x % foTu gt HIRTT : cot —Ly — cot-L(x + 2) = g,x>0

CRE]

12 3 56
a9iisu fh : cos—1—= + sin1 == sin!
13 5 65

Solve for x : cot~lx — cot1(x + 2) = %,x >0

OR
1 20

Show that : cos! 12 + sin~! L sin—1
13 5 65

16. (x cos x)* + (sin x)c0s X ST FTHeAT x o HTUL T HIFTT |

YT
_ _ T d? y
Ifg y =a(sint—tcost) MM x=a(cost+tsint) 7, dt= Z —
dx?
1 HH T hITT |
Find the derivative of (x cos x)* + (sin x) €0 ¥ w.r.t. x.
OR

d? y T
Ify=a(sint—tcost)and x =a(cost+tsin t), find —att= s

dx?
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X X
17. aehed FHeREl 2yeYdx + (y — 2xeY) dy = 0 &1 fai¥re & 9
@ﬁﬂ,ﬁ?ﬂ%%y=l, S x = 0.

Find the particular solution of the differential equation

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

n .
xsinx

18. | 3T 1T : J.1+coszx dx
0

n .
xsinx

Evaluate : J.1+ cos’x dx
0

19. W1 @ @ b @ wfew € 6 3] = =§ a'x b Th THE
Tiew R, A @ 9T b % 1= 1 BT HIT |
Let aand b be such vectors that ‘5)‘ = = g If2'x b is a

. g
unit vector, then find the angle between aand b.

20. T T Ay 3 Hfre Freet afemr 3 39T 2 9o 9g wfewi 2’ 9o b
WA R TE & = 31+ -4k aM b = 6145 -2k ¥ |
Find a vector whose magnitude 1s 3 units and which is
perpendicular to the vectors aand b where 2 = 3f+3—41A< and
b = 61+ 5j— 2k.
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21. Qs A qU1 B o1 o o fore gfafed ses: T 225 e T 300 fietd & |
A gfafer 9 swfist a6 Ue Tt Tenar g Siefe B Uldfe 15 s a1 6
Ue T9et Tehat 8 | 0 W U AN | 90 HHIS qAT 48 UT s & fotw
T i geh THTHH THEIT SHIHL G hiTTT |
Ife Sl il Tohrgl Terehet Tl <hl AT g 3T7eX e W fdfed <t smeft 9
25% hH T 1T A i IR &, T 3h G FAT Gl TEid Bim ¢ |

Two tailors A and B are paid ¥ 225 and ¥ 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.

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

22. Ui % Ueh SIS i dH TR 3BT W AW a1t Tgahi (doublets) ht T
1 ITRIHAT §¢4 FTd ShITU | 37d: 39 S 1 HIEH FTd shItaU |

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

23. Ueh diee S o HREH § A A, B 72T C F 3cdTeH 1 shAST: 25%,
35% qAT 40% e ST @ | 37 AT o 3T hT AT 5%, 4% a1
2% W FfeqUl & | Fieei o A 3G H | Teh e Ao el
SITT & TR AUl 9T SIal g | FTRehal 1d <hife, foh I8 Siee 99iH B
g SR TR |

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 is drawn at random from the total production and is
found to be defective. Find the probability that it is manufactured
by machine B.
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le — ¢
SECTION -D

T G 24 T 29 T T T 6 3 h1 7 |
Question numbers 24 to 29 carry 6 marks each.

1 -1 1\(-4 4 4
24, AR |1 -2 —2| -7 1 3 | TUHSA Fd HIT | TG
2 1 3 5 -3 -1

T e e wfentr e @ g hifst
x—-y+tz=4,x-2y-22=9,2x+y+3z=1
31T
1 1 1
IR A=|1 2 -3 |*hfaugmEseie A3-6A2+5A+111=0.
2 -1 3
1 -1 1 -4 4 4

Find the product of the matrices |1 -2 -2| |-7 1 3
2 1 3 5 -3 -1

and use it to solve the system of equations :

X—-y+tz=4,x-2y-2z=9,2x+ty+3z=1

OR
1 1 1
Forthematrix A=|1 2 -3/, showthat A3—6A2+5A+111=0.
2 -1 3
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25, WA A = R — {1} I f: A > A T& ®ed g S
f(x):x_f ST IR 8 a1 guIisu fob £ Ushehl aum 3TT=sies & | 37a:
e
-1 F1a <hifa |

26.

27.

fe ot siTa SRt
Q) x5l =2

(i) £
Let A =R— {I}.Iff: A > A is a mapping defined by f(x) = x—f’
x_

show that f is bijective, find f~1. Also find :
() xifflex)= %

(i) £(2)

forg e fop wen feu T 91 % sicria 3 @l st § & ot 1 SEwe
3ATrhaq BT 2 |

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

39 GUAA 1 HIA1A T HiC Gl 1d hIfe s foieg (1, 3, 2) ®
BT SITdT & AT JHTAl x + 2y + 32 = 5 A4 3x + 3y + z = 0 Al W
+1 y-4 z+1

4 -

g 2 | 37d: <3S £ 36 YR I Tnde @

% GHI R |

JAYar
39 feig o ficemes F1a <hifSe &t feigati (3, 4, —5) a2, -3, ) ®
BRI ool W@, feiga (1, 1, 4), (3, 1, 2) @1 (4, 1, -2) g
Frutfa gaae = sredi 2 |
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Find the Cartesian and Vector equations of the plane passing

through the point (-1, 3, 2) and is perpendicular to each of the

planes :

x + 2y +3z =235, 3x + 3y + z = 0. Hence show that the line

x+1 y—-4 z+l
5 4 -1

is parallel to the plane thus obtained.

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
points (1, 1, 4), (3,-1,2) and (4, 1, -2).

28. 3Adhel HHIHLT % +y cot x = 4x cosec x, (x # 0) =T Th [OR &

m@ﬁn,ﬁ?ﬂ%%?ﬂx=g%?ﬁy=0%l

Find a particular solution of the differential equation

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

29. HHThEH! % AT § 38 iy grr R & 1 aerher sima Shifer forereh i
(-1,0),(1,3)qa1(3,2) 2 |
Y

3
rThet h) €T % w9 1 j(3x2+e2X) dx =T M T T |
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 J(3x2 + e2¥) dx as limit of a sum.

1
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