CBSE QUESTION PAPER

MATHEMATICS
G|
Class-XIlI

Ti me allowed : 3 hours Maximum Marks: 100

General Instuctions

(i)  The question paper consists of three sections A,B and C. Section A is compulsory

for all students. In addition to Section A, every student has to attempt either
Section B OR Section C.

(ii)  For Section A
Question numbers 1 to 8 are of 3 marks each.
Question numbers 9 to 15 are of 4 marks each.
Question numbers 16 to 18 are of 6 marks each.
(iii) For Section B / Section C

Question numbers 19 to 22 are of 3 marks each.



Question numbers 23 to 25 are of 4 marks each.

Question number 26 is of 6 marks.

(iv)  All question are compulsory.

(v)  Internal choices have been provided in some questions. You have to attempt
only one of the choices in such questions.

(vi)  Use of calculator is not permitted. However, you may ask for logarithmic
and siatistical table. If required.
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SECTION- A
gus - H

If A =[§ —:-l, show the A2 —6A+17 I=0. Hence find A™
B e
afe %, A=[3 43-‘, a1 fe@rEn 5 A?—6A+171=0. 3@ A™ 319 Fifo

An urn contains 7 red and 4 blue balls. Two balls are drawn at random with
replacement. Find the probability of getting (a) 2 red balls (b) 2 blue balls
(c) one red and one blue ball.

TE U H 7 A JAT 4 Al B9 ¥ § 3 N aigwsar gforgmen a@fzd
framtel ot &1 wifdwar w9 &ifT fF (31 2 @@ 1Y (@) A NS At ¥
(@) UTH T qO U A A 2

Using the properties of determinants, prove that fol lowing :

a-b-c 2a 2a
2b b—c—a 2b =(a+b+c)3
2c 2c c—a-b

ARIOTERT &% TOTEET T YA b T g B

a—-b-c 2a 2a
26 b-c-a 2b =(a+b+c)’
2c 2c c—a-b



4. A card is drawn at random from a well-shuffled pack of 52 cards. Find the
probability thatitis neither aace noraking.
T YR F B TS 52 UWT B AT B UH NS H H TH I qgHAT Hapren
w7 gifdeRar ST AT 6 9 a9 ' SFR (ace) & M T B TE ARWE (king)
g

1+ x?
S. Evaluate: j x4 dx
1+x
1+ x?
g9 §19 T - I . 9%
1+x

6.  Solvethefollowingdifferential equation :

xcosydy=(xe"logx+e*)dx

=T 37aeha GHIRT BT B BT

xcosydy=(xe"logx+e")dx

7. Form the differential equation of the family of curves y= Acos2x+ Bsin2x,

where A and B are constants.
OR

Solve the following differential equation :

dy
—+2y=6¢
=7 Yy

Th HA y=Acos2x+Bsin2x, H TIINT FAT TF JIHd THIGT FATIT,
el AT B IR



10.

11.

SCI]

= sE@a FHIET F BT FINT

dy
+2y=6¢"
dx b4

Evaluate : Icos4x cos3x dx

a1 IS | G ] L Icos4xcos3xdx

Using properties of definite integrals, prove the following :

'j- xtanx dx—n—z

s SECXx cosec X 4

fiYaq @ epal & oreEt &1 99 e e g #if

b ] 2
xtan x T
] ey
s SECX cosec x 4
sinx
Evaluate : j.

(1-cosx) (2—cosx)

SN x
A §1d i - I(l_cosx)(Z—COSX) &

Find the value of % if the function

hZ
4, x<1

is continuous at x =1

f(x)={



OR

) Sin X —COS X
Evaluate : lim
- n
e x——

k &7 99 319 HifT Ik S

b, x21

=13 t
4 <1,x gad &

b

f(x)={
Frear

SiMmx—COSXx

T
X——

A S HINT ¢ lim

12. Differentitate sin (x* +1) with respect to x from first principle.

sin (x> +1) &1, x & Y, AT HaFHaA HIIT |

13. Write the Boolean expression representing the following circuit:

~a/ b/ </

a ¥/ c/
La/ _&/ _c/
— ‘||> — L~

Simplify the Boolean expression.



OR

Shwo that the following argument is valid :

S, :pvyg
S; i~q
S 1pA~q
15 S 1 o O s L 1 = S I T LU
a/ b/ </
!a/ b/ ¢/
| a/ b/ _c/
i [—-

AT FAF B LA Ul BT |

SEdT

ZoTed fo 1 gfts Ter %
S, :pvg
S, :~¢q
S ‘pA~gq

14. If y =sin (logx), prove that

2
x2%+xz+y=0

gfe v=sin (logx) & ar fa Fifao &

2
ZH+xd—y+y=0

X
Av? dvx



15.

16.

17.

Verify Rolle's theorem for the function f(x)= x2=5x+4 on[l, 4.

e f(x)=x*-5x+4 & U [1, 4] W T4 & 9T & TS HiTT |

Using matrices, solve the following system of equations :
x+2y—3z=6
3x+2y—-2z=3
2x—y+z=2

STET 1 W e Frer e Fr A A
x+2y-3z=6
3x+2y-2z=3
2x—-y+z=2

Using integration, find the area of the region enclosed between the
circles

x*+y* =1 and (x—1)%+y* =1,
OR

Evaluate I (x* +2x+1)dx as limitof asum.
0

FATHll BT TN &b af gai x>+y* =1 g (x-1)*+y* =1 & 99 o &7 &1 d3%a

3 T |
AT

[ *+2x+1)dc &1 79 drit & Tezae fafy gwr S @



18.

19.

20.

Find the point on the curve x? = 8y whichis nearest to the point (2,4).
OR

Show that aright circular cone of least curved surface and given volume has an altitude

equal to V2 times the radius of the base.

a% x* =8y W Te farg i iU o fog (2, 4) & ~Faw gt W &)
srear

fe@rRy fF <A o Y 1 RU T S7Ead & @ JA 9T bl SHATs STUR
B & 2 T Enfn

SECTION - B
s -

A A A A A A

- - - g g
Find the projection of b+¢ on a where a=2i-2j+k, b=i+2j-2k

= d A A A
and c=2i—-j+4k.

afeal bt W @ W VAT 6 ARG AR a=2i-2j+k b=i+2j-2k

- A A A
T c=2i-j+4k T

—

- —
Find the value of A which makes the vectors a,b and ¢ coplanar, where
— A A A - A A A - A A A
a=2i—j+k, b=i+2j-3kandc=3i-Aj+5k.

] - = -3 A -
A & UF F9 HT F iy a,b Jur ¢ guadg €, e

;=22—;'+I;, b=2+2;‘—31’; aen Z=3§-x}+51'2%|



21.

22.

23.

A particle starting with initial velocity of 30 m/sec moves with a uniform

acceleration of 9 m/sec?. Find:
(a) the velocity of the particle after 6 seconds.
(b) how faritwill goin 9 seconds.

(c) its velocity when is has traversed 150 m.

U FOT 20 WA, & YRR 37 F Far 9 H. A2 B TREEH OO § Toar 81
S P

(3) 6 YHUS 91T HH B AT
@) 9 RS H Fu1 fhaNl g dF AW
() 150 H1. & g TT FA W HT K 47|

Find the resultant of two velocities 4 m/sec and 6 m/sec inclined to one-

another at an angle of 120°.

OR

A ball projected with a velocity of 28 m/sec has a horizontal range 40 m. Find
the two angles of projection.
4 WA T 6 WA DA AT THIE F 120° F BT W BEG o STH
gl & Se AT

SUEI
U AT 28 WA B A Y ufad @ W g S afdd W 40 W B gl
JEUOT H T I |

A body of weight 70 N is suspended by two strings of length 27 cm and 36 cm,
fastened to two points in the same horizontal line 45 cm apart and is in equilibrium.

Find the tensions in the strings.

10



24.

25.

26.

70 N ¥R &7 & fuvs, frefr afowsr Tar § e 45 9 @ Rerd & fawgeft & s
27 A FAT 36 {1 W ARAT & T Hferd oA F Wb W & | YA S
Fa F BT |

The resultant of two unlike parallel forces of 18 N and 10 N act along a line at a

distance of 12 c¢cm from the linc of action of the smaller force. Find the distance

between the lines of action of two forces.

18 N 10 N& & fmfm Ry #arR gt & oo 9@ o o @ &
SRS FE AT B, A B a7 H R W@ F 12 & @ g W B A g
& aw @ e Y@ & 9 @ gt S e

Find the equation of the plane which is perpendicular to the plane

5x + 3y + 6 z+ 8 = 0 and which contains the line of intersection of the planes

x+2y+3z-4=0and2x +y-z+5=0.

SH a0 @ FHROT I HAT A ad Sx + 3y + 6z +8 =0 T qFEAG &
FIT T x +2y +3z-4=0 FA 2x+y-z+5=07% UfdWeA ¥ &AL
T B

Find the equation of the sphere which passing through the points (3, 0, 0), (0, -1, 0),

(0,0,-2) and and having the centre on the plane 3x +2y + 4z = 1.

I T BT GHH T Biww AT Qg3 (3, 0, 0), (0, -1, 0), (0, 0, -2) F BN AT
g du1 adl = ad 3x + 2y +4z= | W g &)

11



27.

2.

SECTION - C
gus - ¥

Find the face value of a bill, discounted at 6% per annum 146 days before the
legal due date, if the banker's gain is Rs. 36.

3 Q@ & @ g9 (face value) 19 HfAT o fafaa: 2@ [y & 146 e
qd 6% afd @ T F AT o mar g 9 W Y@ & Av 36 5. B

- A bill for Rs. 7650 was drawn on 8th March 2005 at 7 months. It was discounted

on 18 May 2005 and the holder of the bill received Rs. 7497. What rate of

interest did the banker charge ?

7650 &. H UF fQd, AT 8 HIH, 2005 H 7 HEH & o0 fo@y mar) 18 =g
2005 & IWH BRI 7497 & F AT foam mam dw T Fm @ ufded =W
forar 2

There are two bags I and Il. Bag I contains 2 white and 3 red balls and
Bag Il contains 4 white and 5 red balls. One ball is drawn at random from
one of the bags and is found to be red. Find the probability that it was

drawn from bag I1.

ITar 1S a4 &1 9 1H 2 9% dar 3 ol 716 & o 99 11 § 4 9% aer
5 @@ 1% &1 Rt ud I9 § ¥ ggemdw Uk Ak el 12 R A T @ arn
47| gifdeRar sa e 3 el 12 T S 11§ oy



30. Find the mean W, variance & 2 for the following probability distribution :

X 0 | 2 3

ISV R T - T

) 8 g 8 8
OR

Find the binomial distribution for which the mean is 4 and variance 3.

T TifiepaT e % fI0 AT U 9T YEROT 60 ST A

X 0 | 2 3

o |1 33 1

) 8 8 8 8
Hadl

ag fAue @29 = St fTHaT HIeT 4 B 9T UEIr 8 B

31. A, B, C entered into a partnership investing Rs. 12000, Rs. 16000 and
Rs. 20000 respectively. A as working partner gets 10% of the annual profit for
the same. After S months, B invested Rs. 2000 more while C withdrew Rs. 2000
after 8 months from the start of the business. Find the share of each in an
annual profit of Rs. 97000.
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32

33.

A, BT C 3 A 12000 &., 16000 &. TGT 20000 &. AT X G5 § &R AT
fFam 1 A T wIFHE AR § R @9 @Y @ 10% 39 H @ o e 3105 9w
e B 72000 §. AN Ay &% G F7 6 C 3 @AM & JT 3 8 718 FI% 2000 B,
fa@ forai 97000 5. & @t @ & y@E & 9T T HIAT |

Find the present value of an annuity due of Rs. 700 per annum payable at the
beginning of each year for 2 years allowing interest 6% per annum, compounded

annually, [Take (1.06)™ = 0.943]

2 auf & faw 700 €. 9fT 99 PAE A T AR A 9T 99 & dEF H 2 B, @
JIH 97 1 g, AT A 6% difbE dr R F Fa g S

[Take (1.06)™" = 0.943]

The total cost C(x), associated with the production and making x units of an item
is given by

C(x) = 0.005x> ~0.02x? +30x + 5000
Find (1) the average cost function (ii) the average cost of output of 10
units (ii1) the marginal cost function (iv) the marginal cost when 3 units are
produced.
fFdl ST x % UHF F IAE T G AT HA AT Beld

C(x) = 0.005x> —0.02x* + 30x + 5000

ar (i) 3\ @Nd ®od 1d BT, (i) 10 SAR @7 $ U 3gd arie od
HIAT, (i) @A FAT 3 HINT, (iv) 3 39 @ & foau du|a arg g
HITT |
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34.

If a young man rides his motorcycle at 25 km/hour, he had to spend Rs. 2 per
km on petrol. If he rides at a faster speed of 40 km/hour, the petrol cost increases
at Rs. 5 per km. He has Rs. 100 to spend on petrol and wishes to find what is
the maximum distance he can travel within one hour. Express this as an LPP

and solve it graphically.

TF gaE R A wEfEa 25 fEd/Aer @ vy § garT ¥ O P9 & @ 2 ®.
gty fobdft omen 21 O a9 o 40 /A @ o9 Y & T § O 9 @ g
5 % W fopd IMaT B ST R U9 U b @H @ T 100 5. J97 I8 UF " H

sfers & o1 g 99 T FEAr §1 3§ U H L W AT IAF T G/ 5
HITAT |



