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• Please check that this question paper contains 11 printed pages. 

• Code number given on- the right hand side of the question paper should be 
written on the title page of the answer-book by the candidate. 

• Please check that this question paper contains 29 questions. 

• Please write down the Serial Nul_llber of the question before 
attempting it. 

• 15 minutes time has been allotted to read this question paper. The question 
paper will be distributed at 10.15 a.m. From 10.15 a.m. to 10.30 a.m., the 
students will read the question paper only and will not write any answer 
on the answer-book during this period. 

MATHEMATICS 

~ J:fcD: 100 

Time allowed : 3 hours Maximum Marks : 100 
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( i) ?1'lft rrR 3ff.:rcrT4 #' I 

( ii) ~ rrR rr:r if 29 rrR I ;;j'r rft;:r ?IJUif if ~ I : 31, Gf rp.ff fT I 

?9Tl5 37 if 10 rrR I f,;r;rif it ~ ~ • q;r ~ I ?§TT.5 Gf if 12 rrR 

t mq it ~ ifl1T • q;r ~ ?9Tl5 fT if 7 rrR t f,;r;rif it ~ 
fT:3ienCfiT~I 

(iii) ?9Tl5 31 if ~ JTFff it 3'fr( ~ rR, ~ qw.r 3f'l!qf Jf.'R cit 3114?4i$rtl 

3fJf1R Rr!: ~ W-iifr f I 

(i v J r[Uf rrR w if ftrclip:r "#!. t 1 rtf 'Jft rm 3frif C!Tft 4 JTFff if rrc~T E9: 

3fq:J 'lTft 2 JTFi'f if 31Rffi:q; ftrclip:r ~ I l}jt mit JIFif if it 3fiTlCfiT l!!fi m­
ftrclip:r ~ 'liRT ~ I 

r v J 4l (11 H2 < it m cit 31pfFrr ;r,ff ~ 

General Instructions : 

(i) All questions are compulsory. 

(ii) The question paper consists of 29 questions divided into three 
sections A, Band 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. 

(iii) All questions in Section A are to be answered in one word, one 
sentence or as per the exact requirement of the question. 

(iv) 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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~ 3t' 

SECTION A 

Question numbers 1 to 10 carry 1 mark each. 

1. ~ ~ fllj~ll Z "tR "llfc:: ~ fu~ ~ *, a * b = a + b- 5 ~ ~ 

~. ciT ~ * CfiT z if (j('fjLJCfl ~ ~ 1 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 Z. 

2. cot (tan-1 a + cot-l a) 'CfiT l1R' ~ ! 

Write the value of cot (tan-1 a + coC1 a). 

If A is a square matrix such that A2 = A, then write the value of 

(I + A)2 
- 3 A. 

102 

1 

17 

18 

3 

3 

36 

4 

6 

1 

1 

1 
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Write the value of the following determinant 

102 

1 

17 

18 

3 

3 

36 

4 

6 

6. >IIi:: I ( x x-:;I) e' dx = f(x) e' + c t. <it f(x) q;J l!R ~ I 

If I ( x x~ 1 
) e' dx = f(x) e' + c, then write the value of 11 x l. 

a 

7. ~ f 3x2 dx = 8 ~' ffl 'a' qjl l1R ffift9t:!: I 

1 

0 1 

ll 

If J 3x2 dx = 8, write the value of 'a'. 
0 

1'1 1\ " 1\ 1\ 1\ 
8. ( i X j ) . k + ( j X k ) . 1 CliT ~ ~ I 

1\ 1\ 1\ 1\ 1\ 

Write the value of ( i x j ) k ( " + . .J X k) 
1'1 

1 . 

Write the value of the area of the parallelogram determined by the 
1\ 1'1 

vectors 2 i and 3 j . 

Write the direction cosines of a line parallel to z-ax1s. 
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~­
SECTION B 

JTR tf<wr 11 Y 22 (fEf; ~ ~ 4 sjq; CfiT ~ I 

Question numbers 11 to 22 carry 4 marks each. 

11. ~ wTI X :t ~ ifi fffi?: f{x) :::: 
4

X + 3 ~. cfr ~ ~ wTI 
3 6x -4 

fof(x) == x ~ I f C6T Slf<"1C1l4 Cflff ~ ? 

4x+3 2 
If f(x) = , x :t: -, show that fofl.x) = 

6x-4 3 

the inverse of f ? 

12. ft:R;: ~ frfi 

sin -l ( :~ ) = sin -l ( 1~ ) + cos -l ( ~ ) 

~ 

2 tan -l (sin x) = tan -l (2 sec x), x :t ~ 
2 

Prove that 

·-1(63) ·-1(5) -1(3) sm -==sm -+cos-65 13 5 
OR 

Solve for x : 

2 tan-1 (sin x) = tan -l (2 sec x), x :t ~ 
2 

a 

2a 

3a 

a+ b 

3a+2h 

6a+3h 

a+b+c 

4a + 3b + 2c = a 3 

10a+6h+3c 

x for all x ~ ~. What is 
3 

4 

4 

4 
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Using properties of determinants, prove that 

a a+b 

2a 3a+2b 

3a 6a+3b 

a+b+c 

4a+3b+2c ~ a 3 

10a+6b+3c 

dy 

dx 

If xm yn = (x + y)m+n, prove that dy = y 
dx x 

dy 2 - x-- a y = 0. 
dx 

~ 

y 
X 

'1R x~1+y+y~1+x~o, -1<x<1, x~y, <itftN;~fil; 

dy 1 
dx ~ - -(1-+-"x-)"2 . 

-1 
If y = e 8 cos x - 1 S" x S" 1, show that 

dy 2 - x-- a y ~ 0. 
dx 

OR 

If xJI"+Y+y~l+x = 0, -1 < x < 1, x -:t:- y, then prove that 

dy 1 
~ 

dx (1 + x)2 · 
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2x ,.........4 
16. ~ fcl:; y =log (1 + x)- --, x > -1, ~'i--t ~ m<l .q x Cfif ~ .~ 

2+x 

~ ay2 = x3 ~ ~ (am2, am3) -q-{ ~ q;r elO!ICfl(OI ~ ~ I 

2x 
Show that y = log (1 + x) - x > - 1, is an increasing function 

2+x' 

of x throughout its domain. 

OR 

Find the equation of the nonnal at the point (am2
, am3

) for the 
curve a; = x3

. 

17. l=JR ~ ~: 

I x2 tan-1 x dx 

ll'R~~: 

f 3x -1 dx 
(x + 2)2 

Evaluate: 

OR 

Evaluate : 

f 3x -1 dx 
(x + 2)2 

4 

4 
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18. f.:r1::r ~ e4ict>\OI ~ ~ ~ : 

[ e; -}x] : = 1, X * 0 

Solve the following differential equation 

[
e-2JX y ] dx Fx - Fx_ dy == 1, X -:;t; Q 

19. f.:r1::r ~ e4l<'fl\OJ ~ ~ ~ : 

3 eX tan y dx + (2 - ex) sec2 y dy :: 0, ~ ~ fcl; ~ X = 0 ~' cfr 

y = ~ ~ I 
4 

Solve the following differential equation : 

3 ex tan y dx + (2 - ex) sec2 y dy = 0, given that when x = 0, 
1t y- -- 4' 

----} A A 

If a = 3i + 4j + 
A ----} A A A ----} 

5 k and ~ = 2 i + J - 4 k , then express f3 m 
----} ----} 

the form f3 = f31 
----} ----} ----} ----} 

+ f3z, where f31 is parallel to a _ and f32 IS 

perpendicular to 
----} 

a. 

----} A A A ----} 1\ A A . ~ 

~ ~ r . ( i - j + 2 k ) = 5 (fliT r . (3 i + j + k ) = 6 '$ ~ Q I 

Find the vector and cartesian equations of the line passing through . 
----} A A A 

the point P(l, 2, 3) and parallel to the planes r . ( i - j + 2 k) = 5 
----} A A A 

and r . (3 i + j + k ) = 6. 
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22. ~ ~ ~ ~ q;) "T.f"R m<: m ~ I * fu<.l:i a:rRT ~ ~4l(1nl 11RT ~' ciT 
~ 4lC1iildff Chl ~ CfiT I'll fi!Cfl<i I ~ ~ ~ I 3=f(f": ~ ~ CfiT "lflUi ~ ~ I 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. 

1§US ~ 

SECTION C 

JfF{ tft§lrr 23 ir 29 aq:j SRircn JTR" 6 3th q;r ~ 

Question numbers 23 to 29 carry 6 marks each. 

23. ~ ~ ~ * f.:rt;f W"ilCfl(OI ~ cnT ~ ~ : 

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

3 

*A-1 = -15 

5 

~I 

-1 

6 

-2 

1 1 

-5 ~B= -1 

2 0 

2 

3 

-2 

Using matrices, solve the following system of equations : 

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

3 

If A-1 = -15 

5 

-1 

6 

-2 

OR 

1 1 

-5 and B = -1 

2 0 

2 

3 

-2 

-2 

0 , find (ABf1
. 

1 

6 

24. ~ 1% ~ R ~ ~ ~ ~ ~ ~ 3lT«<H ~ <1"l~tfll! ~ <tT ~ 

4R ~I 
3 6 

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

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

R 
3 
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25. ~ T.l~f~l ~ ~ x2 + y 2 = 4, t&T x = J3y ~m x-3W ~1m:~ CfiT ~ ~ 

~ I 6 

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

the line x = J3 y and the circle x2 + y2 = 4. 

3 

26. J (x2 + x) dx CfiT ~ ~ Cb1 WI ~ ~ if W ~ 
1 

f[ /4 

J 
cos 2 x dx 

cos2 x + 4 sin 2 x 
0 

3 

Evaluate J (x2 + x) dx as a limit of a sum. 
1 

OR 

Evaluate : 
f[ /4 

J 
cos

2 
x dx 

COS 
2 

X + 4 Sin 2 
X 

0 

27. ~3TI (2, 1,- 1) 'ffm (- 1, 3, 4) ~ ~ ~ Cl'TB "311 WKR1 CfiT ~ w:flCfl<OI :mt=r 

~ it WKR1 X - 2y + 4z = 10 ~ ~ ~ I ~ ~ ~ fqj ~ ~ >ITt{f 

6 

---} A 1\ 1\ A A 1\ 

WKR1't&T r =-i +3j +4k +A(3i -2j -5k)~~Cfi«flt I 6 

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 
~ 1\ 1\ " ,, " 1\ 

the line r = - i + 3 j + 4 k + ). ! 3 i - 2 j - 5 k ). 
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28. 'Q!fl ~ ~ ~ ~ ~, ~ ~ ~ # Cfili-~-Cfi!1 80 ~ ~ A rrm 
60 ~ ~ B ~ CfiT ~ ~ l ~ Ulf"2R" ~ ~atf "[m ~ ~ fii~ ~ 
~ "ij ~ ~ I ~ S mr ~ 711!: fii~ it t% %z ~ 4 ~ rnRFr A CJ2ll 

2 ~ ~ B ~. ~ ~ ~ 10 ~ I~ T IDU fuQ: ~ fl:rJWTr ~~~it 
1 ~ u:rr:r1 A CJm 1 ~ ~ B ~. ~ ~ ~ 4 ~ I ~an 8 "fMT T ~ 
fcMR-~ fu.- fc?rQ: ~ (ITfch ~tr -rrut ~ ~ (J2Tf ~ ~ if ? ~ eEl 
~ ~ ~ ~ ¢lrfT Cfi\ ::m:n mT ~ ~ I 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. ~ ~ ~ 60% ~ Z1$Fctl~l ~ r ~ ~ Fti 4% ~ om 1% <=r$fctl4'i ctr 
~ 1·75 111. it ~ ~ I ~ "B ~ ~ <41~~41 ~ 7J'fT (J2Tf ~ ~ 
1·75 liT. "B ~ "Ql{ ~ I Sllf~Cf)(11 ~ ~ fen ~ 1f<:fT ~ ~ ~ ~ I 6 

In a certain college, 4% of boys and 1% of girls are taller than 
1·75 metres. Furthennore, 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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