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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.

o Please check that this question paper contains 29 questions.
. Please write down the Serial Number of the question before attempting it.

. 15 minute 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.
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(i) G g7 AT E |
(ii) 3G JH-T7 529 I97 & &1 SR @USI 8 [a¥if5a & - 37, &, g a4 | @S A H4 FH &
1578 @ 1% T 31 T & | GUS T H 8 F97 & I8 & I3 G 3% F1 & | G T
11 597 & 578 @ 1% 91 37 #1 8 | @V T H 6 77 & 19778 & 5% &: & H1 3 |
(iii) @S 37 H G FoH] 3 I T Ve, U 1T 7 J7 1 HTIhalFaR 17T T qhd 3 |
(iv) QO Fe7-97 8 fasbeq 781 8 | 17 off @ve 37 & 1 97, GU8 § % 3 FoAl §, G T F 3
Il 7§ 7o @ @ & 3 F¥I 7 Ak faweq & | 07 @it yea 7§ @ 3779 v &
a5 5T FATE |
(v)  FAFAR & JANT F FFHIG T&1 & | Ia 9T 8, dl HT TGTIHIT GRIET 71T
qHAE |
General Instructions :
4 (i)  All questions are compulsory.
(ii)  This question paper contains 29 questions divided into four sections A, B, C and D.

Section A comprises of 4 questions of one mark each, Section B comprises of 8
questions of two marks each, Section C comprises of 11 questions of four marks

each and Section D comprises of 6 questions of six marks each.

(iii) All questions in Section A are to be answered in one word, one sentence or as per

(iv)

v)

the exact requirement of the question.

There is no overall choice. However, internal choice has been provided in 1
question of Section A, 3 questions of Section B, 3 questions of Section C and 3
questions of Section D. You have to attempt only one of the alternatives in all such
questions.

Use of calculators is not permitted. You may ask logarithmic tables, if required.

Qg - A
SECTION - A

U9 G 1 9 4 ok T o 1 b H1 8 |

Question numbers 1 to 4 carry 1 mark each.

50 4 3
1. m%3A—B=[1 1}WB=[2 5}%,?1%3416&@,4313@%1@
If3A—B=[ ? ? }andB=[ ; g }, then find the matrix A.
65/1/3 2 EAE



2. T saehe wfieto i Hife 9 =1 fTRaw ;
7, ()
x3 (dxz) +x(dx =0
Write the order and the degree of the following differential equation :

2:\2 4
B

| 3. Fefx)=x+ 1%,3%%(&@ (x) T <HIfTT |

If f(x) = x + 1, find % (fof) (x).

4, Ffe Uk W@ x-3181, y-378T qAT 2-3181 T KA 90°, 135°, 45° % IV ST 8 | 39 W@T
feep - ST T |

CLE]

34 Y@ 1 Gy THish ST HIRe S T (3, 4, 5) @ o & aunafew 21 + 27 - 3k %
THTT R |

If a line makes angles 90°, 135°, 45° with the x, y and z axes respectively, find its
direction cosines.

OR
Find the vector equation of the line which passes through the point (3, 4, 5) and is
parallel to the vector 27 + 2]A -3k,

Qg —§
SECTION - B
9T G159 12 T Tcdeh 99 2 316 & |

Question numbers 5 to 12 carry 2 marks each.

5. Sl'l?faﬁli\GQ:j sin x - log cos x dx

Find : J sin x - log cos x dx.

65/1/3 3 E% [P.T.O.



n
6. T T HifT ; J (1 —x2) sin x cos? x dx
-

CDE]

2
x
-1
n
Evaluate : j (1 —x?) sin x cos? x dx.
-
OR
2
x|
Evaluate : —dx.
x
-1

7. = hifore T o Gfshan * S R Wa * b = ab + 1 gRT URNG & (1) fg-amumd afsran
‘ BT AT R (if) TG g fg-amard 2, @ = 95 re=d grft a1 74 2

Examine whether the operation * defined on R by a * b=ab + 1 is (i) a binary or not.
(i1) if a binary operation, is it associative or not ?

; o -2 2 0
8. WAWWH’EZA—3B+5C=O,G€TB=[314}HQJT
2 0 274

C:[7 1 6}%|

Find a matrix A such that 2A — 3B + 5C = O, where B :[

C_[zo—z}
L7 1 6l

9. THUHM R WL, 2, 3 AT WA qUT 4, 5, 6 & W F for@n w1 ], Y ITAT A B |
“TT TH B <l TAT Bl A ¥ F “TET o1l W1 foreht 87 <t wren B @ ufenfya 2 | 5
SHIfT foh T F g1 T A 9UT B Tad 8 A1 4 |

A die marked 1, 2, 3 in red and 4, 5, 6 in green is tossed. Let A be the event “number

1s even” and B be the event “number is marked red”. Find whether the events A and B
are independent or not.

65/1/3 4 B
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10.  93R1 % A y = e (a + bx), TEH a, b T=® 3= &, I HEUd HH T STThel THIHTT
ST ShITST |

Form the differential equation representing the family of curves y = e** (a + bx), where
‘a’ and ‘b’ are arbitrary constants.

11. U Y ! B: 9) ISTAT AT & | Ife “I8 R fouq T " 8H° Uh I%haerdl 8, ol
“ (i) 5 THEIATY (ii) 3Tferehad 5 TheTATd, Sl JTRISHATE T Bt 2

JAYET
T TG =R X 3l TIehdT 5 P(X) T TR & &, ST&T ‘k” I3 9871 &
k , IGx=0
2k, Agx=1
PX=x)= 3k, Jex=2
0, 3J==AT

“k* 1 WH 1A I |
A die is thrown 6 times. If “getting an odd number” is a “success”, what is the
probability of (i) 5 successes ? (ii) atmost 5 successes ?

OR

The random variable X has a probability distribution P(X) of the following form,
where ‘k’ is some number.

k . ifx=0
bex ] 2 ifx=1
(X=X=9 3k, ifx=2

0, otherwise

Determine the value of ‘k’.

i 12, afe g arres |fesn &1 A Uh s Afeyr 7, a1 g hifse 6 37 @ afesn & s o
T A3 B |

YAl
aea=21+3]+kb=1-2]+kaamc=—31+]+2k? @ [abc]Fmhfm|
If the sum of two unit vectors is a unit vector, prove that the magnitude of their
difference is \/§

OR

fa=21+3]+kb=1-2]+kandC=—31+7+2k find [a B <].

65/1/3 5 E% [P.T.O.



13.

- 14.

S 15,

' 16.

65/1/3

Qs -9
SECTION -C

T HEAT 13 F 23 Tk T T h 4 ITh & |
Question numbers 13 to 23 carry 4 marks each.

TRIUTEhT < TUTHHT o TAM & FH 1 g HT

a b c
a—b b—c c—a [=a3+b3+c3—3abc.
b+c c+a a+b

Using properties of determinants, prove the following :

a b c
a—b b—c c—a [=a3+b3+c3—3abc.
b+c c+a a+b

B Eﬁﬁﬁ tan! 4x + tan~! 6x =

13

T
Solve : tan! 4x + tan"! 6x = T

fe@msu fof F=I R W R = {(a, b) : a < b} G INWINT TY R TJed I b 7, T
i TE R |

JAYAT
g FNMTURFE®T £ N > N, f(x) =x2 + x + 1, G TRATIYA &, Teh Teheh! B & fohg
JT=BTEeh &l |
B £: N —> S, &l S BeAd £ ohT IHER 7, o1 Tfdet™ o} 3ma HifS |

Show that the relation R on R defined as R = {(a, b) : a <b}, is reflexive, and transitive
but not symmetric.

OR
Prove that the function f : N — N, defined by f(x) = x% + x + 1 is one-one but not onto.
Find inverse of f : N — S, where S is range of f.

Tk y = [3x — 2 ! 39 TIF-T@T HT FHIRTOT 1A HITT S I@T 4x — 2y + 5 = 0 o UK
2 | Tt formg & ash W o 3rfirets w1 gefismter off ma IR |

Find the equation of tangent to the curve y = \m which is parallel to the line
4x — 2y + 5 =0. Also, write the equation of normal to the curve at the point of contact.

6 [
&



17 aﬁlog(x2+y2)=2tan ()_&ﬁ T‘ﬁi’?ﬁ%ﬁﬁdx i—y

YAl

A -y = a0, A S Aifi |

d +
If log (x? + y?) =2 tan! G), show that EXX = z__}X/ :
OR
— o find 2.
fx¥—y*=a ’ﬁnddx

18. &fe y = (sin"lx)2 &, 1 forg e o6 (1 — x2 j—iz—x%xx—220.

d?y d
If y = (sin"'x)?, prove that (1 — x?) d_x% —x ExX _2=0.

+ cos?

19. ﬁ@aﬁﬁqﬁff(x)dx jf(a x) dx, 37 fl”mx dx T W T IR |

a a n
X sin x
Prove that J f(x) dx = j f(a—x) dx, hence evaluate J 1 + cosx
0 0 0

' CoSs X
20. W%Ii\ﬂﬂ :j (1+sin

x) (2 + sin x)

. COS X
Find : j (1 +sinx) (2 +snx) &

65/1/3 7 E% [P.T.O.
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d
21. WW:EXX - 1+x2y=x2+23ﬁ8?fﬁﬁﬂl
JAYET
d
WHWUT:()H1)EXZ=2e*Y—1;y(0)=0ﬁsFrEﬁﬁQ|
: : Cody o 2x
Solve the differential equation : o " 1r2Y "X +2
OR
. . : dy
Solve the differential equation : (x + 1) dx=2e Y—1;y(0)=0.
22 AT+ j+k 21 +5), 31+ 2] - 3kaui—6) —k wHm: fag A, B, C 3 D % fRufa
Tfew g a1 9t W1l AB @€T CD % s &1 hI0T F7d Shifore | FTd <hifete fop o fear
— — ! .
AB@uT CD W@ a1 74 |
NN NN N A A A A . .
If i+j+k 2i+5j, 3t +2j —3kand i1 — 6j — k respectively are the position
vectors of points A, B, C and D, then find the angle between the straight lines AB and
— —
CD. Find whether AB and CD are collinear or not.
23. )\ 1 98 HH F1d shifoe frees fete e @ s ¢
l-x 7y-14 z-3 7-17 -5 6-— o
Lo R P tqep i L2 L 22 o ofy v i o R 3 T wEw
3 A 2 3A 1 5
gfoeeg L & A1 78 |
) i l-x 7y-14 z-3 7-1x y-5 6-z
Find the value of A, so that the lines ) and 1 5
are at right angles. Also, find whether the lines are intersecting or not.
OF0)|

65/1/3 8 ¥
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SECTION -D

9 G124 H 29 T Tcdeh YT 6 31h & |

Question numbers 24 to 29 carry 6 marks each.

AT & T =IJaH @9 & 1 hi 3hi AT I = 2

expensive tank ?

1 11

25. zrﬁ;'A—ll 0 2]3%,?1“13113@%1@

31 1
; 31 fr= gt s 61 5t shifSe
xty+z=6
x+2z=7
Ix+y+tz=12
JAYCT
YR Gfshanati grT e 37T o1 S F1d hife

1 2 2
A= -1 3 0
0 2 1

I 11
IfA= { 10 2 }, find A~!. Hence, solve the system of equations
31 1

xXty+tz=6,x+2z=7,3x+y+z=12.

OR

Find the inverse of the following matrix using elementary operations.

1 2 2
A= -1 3 0
0 2 1

65/1/3 9

| 24, EATRR YR & SRAET SR 61 2 m Tah 31 8 m? 3RIae 61 ush f&m1 @g 1 aohl
o1 Tmtor e 2 | 3fe ahl o fomior #§ amem & fow % 70/m? 3R 9l W T 45/m2 <=5

A tank with rectangular base and rectangular sides, open at the top is to be constructed
so that its depth is 2 m and volume is 8 m>. If building of tank costs ¥ 70 per square

metre for the base and ¥ 45 per square metre for the sides, what is the cost of least

E% [P.T.O.



26. %@Wﬁﬁﬂ?ﬁyz=4xQT=fx2=4yi’@T3ﬁx=O,x=4,y=4Qﬁy=Oﬁﬁ}aﬁa€
&t 1 o SR 9T A feranford ohed & |

JTqE
TR faftr @, 38 s =1 Serset sima shiforg fress fid (2, 3), (3, 5) T (4, 4) & |

Prove that the curves y? = 4x and x? = 4y divide the area of the square bounded by sides

x=0,x=4,y=4and y = 0 into three equal parts.
OR

Using integration, find the area of the triangle whose vertices are (2, 3), (3, 5) and (4, 4).

27, T FHTAT 5 I T 10 SHIFIT HHIRI HI BT T TG £ 3 T 3G F & T A 3
' B SHIAT & | FHAT A % Yeeh T SHM o ToTU HI1et IR I 2 62 T STeIHIT BRI !
2 B2 M HET U1 g | TIT B % TS T §9H o U HIA HRIX Hl 1 92T 9
318~ HRITR T 3 U 1T HET ISAT & | GHI & SRR H T ol HH HH o fo1g
gfafe stferpan 8 Bve 1 A9 IUetsy g | Fmiar sl T A % TS FTWI 15 A
T B % W T WX T 10 1 AT BT & | FHAT A 3T AT B <k R i BT 3tfereham
a1 A % foru, gfafer fmior s =rfge 2 3@ yw= =1 e T a9 & ® 9§
ferRae 37 o7 R0 &t <hITSTT | Stferehem o ft ST <hifSTT |

A manufacturer has employed 5 skilled men and 10 semi-skilled men and makes two
models A and B of an article. The making of one item of model A requires 2 hours
work by a skilled man and 2 hours work by a semi-skilled man. One item of model B
requires 1 hour by a skilled man and 3 hours by a semi-skilled man. No man is
expected to work more than 8 hours per day. The manufacturer’s profit on an item of
model A is X 15 and on an item of model B is ¥ 10. How many of items of each model
should be made per day in order to maximize daily profit ? Formulate the above LPP

and solve it graphically and find the maximum profit.

65/1/3 10 =l EI?
[Of3=0



28.

29,

65/1/3

53Tl (2,2, - 1), (3, 4, 2) AAT(7, 0, 6) & T[ERA ATl FHAA o HICI & HIc( 19 HHIHLT [T
FHINT | 37d: 36 FHAel HI FHIHTT G HIC S 55 (4, 3, 1) T T & 3R SR TH

A o FHRR R |

YAl

39 wdel 1 afew wee wa S s @ v o= (1+7) +a (12 k) wen faig
(~1, 3, — 4) I AT FA 2 | 38 F9aA W g (2, 1, 4) 9 1 TC @« i g8 off 9
HITSTT |

Find the vector and Cartesian equations of the plane passing through the points

(2,2 -1), (3, 4, 2) and (7, 0, 6). Also find the vector equation of a plane passing

through (4, 3, 1) and parallel to the plane obtained above.
OR
Find the vector equation of the plane that contains the lines
> (N A AN .
r = (1 +J) + A (1 +2j —k) and the point (-1, 3, — 4). Also, find the length of the

perpendicular drawn from the point (2, 1, 4) to the plane thus obtained.

T % 52 U1 1 Teh Well-wifd %l T3 T H § & T ITUT o1 Ui & (31 Th
1) THehTel SITd & | STeSITEl shl ST ohl WIS T THOT 1 <hiforu |

Two cards are drawn simultaneously (or successively without replacement) from a

well shuffled pack of 52 cards. Find the mean and variance of the number of kings.
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