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Reg. No.
INSTANT SUPPLEMENTARY EXAMINATION - JULY - 2023 | | | | | | |
Part - 111
Time ALLoweb : 3.00 Hours] Mathematics (with answers) [Maximum MaRrks : 90

Instructions :

(1) Check the question paper for fairness of printing. If there is any lack of fairness, inform the Hall Supervisor

immediately.
(2) Use Blue or Black ink to write and underline and pencil to draw diagrams.
PART - 1
Note: (i) Answer all the questions. 20x1=20

(i) Choose the most appropriate answer from the given four alternatives and write the option code and the
corresponding answer.
Ifn[(AxB)n(AxC)]=8and n(B " C)=2, then n(A) is :
(a) 6 by 4 (c) 8 @ 16

2.  The number of reflexive relations on a set containing » elements is :

[

(n2+n)

—_— 2

@ 2 2 (b)y 277" (c) 27 (d 27"

3.  Ifthe difference between the roots of the equation x? + px + 8= 0 is 2uthen the values of p is :

(a) £4 (b) 15 @©. 6 (d =z=7
4. The number of roots of (x+ 3)*+ (x + 5)* =16 is :
(a) 4 (b)y 2 (c) 3 (d 0
5.  The principal solution of sin 8 =— ﬁ is:
2
T =1 T T
0=— b 0="% 0=— d 0=-—
(a) p (b) 6 (c) 3 (d) 3
sin(o+p) .
6. Iftan o and tan B are the sots of x> + ax + b = 0, then — ——is equal to :
sino sin 3
b a a b
— b — _— d _—
(@) - ® © - @ -
7.  The number of § digit numbers all digits of which are odd is :
(a) 25 (b) 5° (c) 5 (d) 625
8.  (DC + (”‘1)C(F pis:
(@ "*hC, by “IC, (c) "C, (d "C.

[1]
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9. Ifais the arithmetic mean and g is the geometric mean of two numbers, then :
(@) a<g (b)y azg () a=g (d) a>g
10. If the two straight lines x + (2k — 7)y + 3 = 0 and 3kx + 9y — 5 = 0 are perpendicular then the value of & is :
@) k=3 ® k= © k= @ k=1
a) k= = - c == =—
3 3 2
0 a b
11. The value of the determinant of A= |_, (0 ] 1s: .
)
b — 0 "N
(a) —2abc (b)  abc (c) 0 (d) M - 2
12. IfA={, _;[B= and (A + B)?> = A% + B?, then the values of @ and b are\
b -1 y
(1) a=4,b=1 2) a=1,b=4 3) a=0,b=4 \ @ a=2,b=4
d A A AN = A A A = A A A - = 4 \
13. Ifa= i+j+k, b =2i+xj+k, c= i—j+4k anda-(bx c)= 7&1 the value of xis:
(@) 5 by 7 (c) 260 (d 10
li =
el o |
(a) 2 (b)y 3 . o)/ does not exist d o
X _ X Q
15 lim a b _ ( N
x— X
/] a\ \ b a
(@) log (ab) (b)  1dg © log |~ @ 5
16. The number of points in R in wh‘h the function f{x) = |x —1| + |x — 3 | + sin x is not differentiable is :
(a) 3 (b)Y 2 © 1 d 4
A N
17. 1 [ f(x)dv = g(x) + gy [ f(0g" (x)ex :
2 <
@ [(f@aq Sy b))  [r@eg0d @ [0 @) [(e@)
dx
18. = N
8 J. e -1
(a) logle*|—logle™~1]|+¢ (b) logle'| +logle*—1|+c¢
(c) logle*~1]|—logle'| + ¢ (d) logle*+ 1| —logleY +c
19. A number is selected from the set {1, 2, 3,..., 20}. The probability that the selected number is divisible by 3 or 4 is :
2 1 1 2
- b = = d =
@ % ® © 5 @ 3
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20. Ten coins are tossed. The probability of getting atleast 8 heads is :

7 7 7 7
@ = ® = © 16 @ 1%
PART - 11
Note : Answer any seven questions. Question No. 30 is Compulsory. 7x2=14

21. Let fand g be two functions from R to R defined by f(x) = 3x — 4 and g (x) = x*> + 3 Find gof'and fog.
22. Solve 23x <100 when :
(i) xeN (i1) xe Z
23. Find the length of an arc of a circle of radius 5 cm subtending a central angle measuring 15°.
24. How many three-digit odd numbers can be formed by using the digits 0, 1, 2, 3, 4, 5'f. :
(1) the repetition of digits is not allowed (i)  the repetitionof digits is allowed

25. Show that the lines are 3x + 2y + 9 = 0 and 12x + 8y — 15 = 0 are parallel lines.

sin0 1 6530 %0 0 -1
26. FindA+B+ CifA, B, Caregivenby: A= ,B= and C =

cot’0 0 —cosec’0 1 -1 0
. X -
27. Compute : lim
=l x—1
sin x
28. Evaluatezj 5 —dx
cos” x

29. Aman has 2 ten rupee notes, 4 hundred rupee notes and 6 five hundred rupee notes in his pocket. If 2 notes are taken
at random, what are the odds in favouriofiboth notes being of hundred rupee denomination and also its probability?

30. Ify=e5"* find &
dx
PART - 111
Note : Answer any sevengquestions. Question No. 40 is Compulsory. 7%x3=21

31. LetA={a, b, é}and R = {(a, a) (b, b) (a, c)}. Write down the minimum number of ordered pairs to be included
to R to make ity
(1) reflexive (i) symmetric
(iii) transitive (iv) equivalence.
1 1

2
32. If( % —%) =2,thenﬁndthe value of (xi—x_i) for x> 1.
x2+x )
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33. If"Pr =720 and "C, =120, find n and r.

34. Aninteger is chosen at random from the first ten positive integers. Find the probability that it is an even number.

35.

(3

Show the pomts( ) (1,-1), (2,—%) are collinear.

36. If the area of the triangle with vertices (- 3, 0), (3, 0) and (0, k) is 9 square units, find the value of .

37. For any vector 7, prove that = (- ;);+ (,7 . })} +(5. ]})l;

38. Discuss the continuity of f(x) = y1—x? . ¢

Q
39. Iff’(x)=3x2—4x + 5 and f(1) =3, then find £ (x). (/
40. Find the value of tan 165°. N

" -
PART - IV N
. 4

Note : Answer all the questions. 7%x5=35

41. (a) IfAxAhasl6elements,S={(a,b)e AXA: a<b};(-1,2)and ( re two elements of S, then find the

remaining elements of S.

(OR) 78,

b | hm x*—6x+5 ‘
(b) Evaluate : 3—x T 8rt 7 (/
7 )
42. (a) Iflog,x+log, x +log, x= 3 find the value ofb.'
(OR)
(b) Prove that the points whose position gectors 2i+4) j+ 3k 4i+ ] +9% and 10i - ] +6k form a right angled
triangle. N\
43. (a) Provethat"C +"C_ =""IC, 'l
(OR)
\ dy sin’ (a+y)
(b) Ifsiny=xsin(a+y) thﬁprove that —=———>. Here a # nm.
\\ dx sina
44. (a) State and prove Qpler s Formula.
(OR)

J‘xnx+ COSX

(b) Evaluate
Sinx cosx

1
45. (a) Prove that \/ X +6— \/ x” +3 is approximately equal to > when x is sufficiently large.
(OR)
b+c a—-c a-b

(b) Using factor theorem, prove that |b—c c+a b—a|=8 abc.
c—b c—a a+b
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k-1
46. (a) If6+d=o0aandtan ©=Fk tan ¢, then prove that sin (0 —¢)=:—— sin q.

47.

10.
11.
12.
13.
14.

15.

16.

17.

18.

19.

20.

(b)
(a)

(b)

(b)
(b)

(©)
(a)
(d)
(©)
(b)
(©)
(b)
(a)
(©)
(b)
(©)
(©)
(b)
(b)
(a)
(©)
(©)

(d)

k+1
(OR)

-1
Ify=e™ ¥ show that (1 +x2) "+ (2x—1)’ =0
Find the points on the line x + y =5, that lie at a distance 2 units from the line 4x + 3y —12=0

(OR)
A die is rolled. If it shows an odd number, then find the probability of getting 5.

ANSWERS

PART -1

"C

azg

k=3

0

a=1,b=4
26

does notexist

e

2
f(f(x))2 dx

log |[e*~1| —log |e*] + ¢
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PART -1I
21. We have, (g 0 f)(x) = g(fix)) =g(3x —4) = (3x —4)> +3=9x> — 24x + 19
(fo @)(x) =flg(x)) = flx* + 3)=3(x* +3) — 4 =3x? + 5.
22. Given 23x < 100
(1) when x is a natural number 23x < 100
100
:>x<2—3 =>x<4348 =>x={1,2,3,4} v,
L
(i) when x is an integer x < 4.348 (/
e -3,-2,-1,01,2,3,4} - V\
Hence solution set is {++ -3,-2,-1,01,2,3,4} . \
23. Let s be the length of the arc of a circle of radius  subtending a central an@.\mn s=r0
We have, 6 = 15°=15x Lzlradians \
180 12 ‘6
. T 5w
Sothat, s = 70 givess=5x —==""cm
s 12 12 (/
24. (i) repetition of digits is not allowed [ )

hundreds | tens | unit /x <
4 4 3

Since we need 3 — digit odd numbe(s %e unit place can be filled in 3 ways using the digits 1, 3 or 5.

Hundred’s place can be filled { 4)/ays (excluding 0 and the number used for one’s place) since repetition
is not allowed. v
Ten’s place can be filled xways including 0.
.. By fundamental Kﬁc\ple of multiplication, number of required 3 digit odd numbers
—4x4x3=48
(ii)  the repetitign& digits is allowed

hundre tens unit
- 6 3
The unit place can be filled in 3 ways using the digits 1, 3, or 5 since we need 3 digit odd numeric.

Hundreds place can be filled in 5 ways excluding 0 and repetition of digits is allowed.

Tens place can be filled in 6 ways.
.. By fundamental principle of multiplication, required number of 3-digit odd numbers

=5x6x3=30x3=90.
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25. If the equation of two lines are in general formasa, x+b, y+c=0anda,x + b,y +¢,=0
aq _ b _
Z = E or a, bz_azbl
Given lines are 3x + 2y +9=0and 12x + 8y - 15=0
3 2 I 1

Hence the given lines are parallel..

26. By the definition of sum of matrices, we have

3
4
sin®6+cos’0+0 140-1] [1 0 (04
ArBrC= L) 29_1 0+1+0| |2 1
cot” @ —cosec 0 — +1+ - V\
3 3 43 2
x -1 x -
li =1 = 3-1 =
27. xlgi x—1 xlgql x—1 3(1) 3. \

. sin sinx 1
28. Given, J. ! zx dx = I . dx =Itanx sec xdx =secx + c. \

COS X COSX COSX ‘

29. Let S be the sample space and A be the event of taking 2 huré(rupee note.
Therefore, n(S) = 12¢, = 66, n(A) = 4¢, = 6 and n (K)%&6 260
’
Therefore, odds in favour of A is 6: 60 ,x

That is, odds in favour of Ais 1: 10, and P (A) \l—%
[ 1

N ¢
30. Take u = sinx so that
4

y =%
gys\ _odler)  du

du dx
-\ . u sin x
= e X COS X = cCcosxe
R

\ PART - I1I

31. (i) The%ered pairs (¢, ¢) should be included to R to make it reflexive.

. Minimum number of ordered pair is (c, ¢)
(ii))  The ordered pairs (c,a) should be included to R to make it symmetric.
. Minimum number of ordered pair is (c, a).
(iii)  The relation is transitive.
.. Nothing needs to included.
(iv)  The ordered pairs (c, ¢) and (c, @) should be included to R to make it equivalence.

. Minimum number of ordered pairs are (c, c¢) and (c, a).
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. Loy El
32. Given (x2+x 2) = 3
1 /Y 1 9
= X+—+24% — = T =>x+—+2=
x 2 X
2
Wl 9, _9-4s |
= x 2 7 2 2 -1
1 1)? 1 /{L/ 1
Consider (xi_x‘i) = x+--247.— 4
x /2[ \
! (04
= x+——2[From (1)]
X
ooy 5 5-4 1
(x2—x 2) = 5—2 :T_E [using 1]
1 1
x2_x 2 - 4L ; ‘
72 \
1 1 |
= x2—x 2 = 5 since & > 1"
33. Given"P =720 and "C,= 120 (&
n! )
= -l 20 0' (1)
7!
_ = 0 ..(2)
ri(n—r)! \Q
ﬂn'_\ v é 60
(z=—r)! 720 -
= ———F = — [Dividing (1) by (2)]
120
‘!(n—r)!
! !
= E}%&M - 6
= Q o= 6
= \‘ Flo= 3x2x1=3!
= r = 3.
Substituting = 3 in (1) we get,
n! n!
= 720= =720
(n=nr)! (n=3)!
—1)(n—-2 !
= n(n )%M = 720
= nn-1)(n-2) = 720
= nn—1Hn—-2) = 10x9x8
= n = 10.
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34. The sample space is S = {1,2,3,4,5,6,7,8,9,10}, n(S) =10
Let A be the event of choosing an even number and

B be the event of choosing an integer multiple of three.

A = {2,4,6,8,10},n(A)=5,
B = {39699}7’1(]3):3
P (choosi neger) = P(a)- S
choosing an even integer n(s) 10 2
P(choosi int Itiple of th = n(B)_i \
(choosing an integer multiple of three) = n(S) 10 X

35. LetA,BandC be (0,_73) ,(1,-1) and (2,—%) respectively.

3 S
—1+= 1
The slope of AB is — 02 - ‘\
1
——+1 ; ‘
.2 1
The slope of BCis — 7 = —
-1 2 o
Thus, the slope of AB is equal to slope of BC. ’
Hence, A, B and C are lying on the same line. (/
| x oyl .)
36. Area of the triangle = absolute value of 5 Xy W [
X3 )3 ‘1
( : =3 0 1
1
V24 Y2 3 3.0 1 =‘5(—k)(—3—3)‘
y 4 0 k 1
N
= \ 9% = 3| k|and hence, k== 3.
37. Letr = xi+yj+zk a
W (dead)isy
\‘ ;} = (x§+y}'+Z/Ac)'A'=y
Fh o= (deyiesk) ez

.}')]+(;.]A€)l:7=x;+y}'+zl€=;

X
Thus r:(;;);+(;])}+(;]€)l:r
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38. Let f(x) = V1 — x> AY
1
The domain of definition of f'is the closed interval [-1,1]. F)="1-2
(fis defined if 1 — x*>0). For any point ¢ € (—1,1) /\
1 - "
i = | —x2 = lm(]1=2)[?
limf(x) = limV1-x [Hc(1 X )]
1
= (1=¢?)2=£(0).
v >
. . 1 ‘N
lim f(x) = lim (1—x2)2 =0=/(1)
x—-1" x—-1F (/
. 1
fim o = [ tim (1) ==/ o
x—-1 PR \
Thus f'is continuous on [—1, 1]. One can also solve this problem using compo&i‘function theorem.
39. Gi thtf’()—i(f())—B2 4x+5 \ k
- Given that f'(x) = —~(f(x x° —4x
Integrating on both sides with respect to x, we get [
[f7)dx = [(Gx®—4x+5)dx (/
flx) = xX*-2x2+5x+c .')
To determine the constant of integration c, we haf‘i to apply the given information f{1) =3
f( = 3=>3=\(1Q33(1)2+5(1)+c =c=-1
[
Thus f(x) = x*& 2x2’r Sx—1
v
40. tan 165° = _tan (1202 +45°)

But, tin QOO =
\

tan 165° =

N

T tan120° + tan 45°
"\ 1 - tan120° tan 45°

tan (90° + 30°) = —

cot 30°

= —+/3 and tan45°=1
1-3
1+\/§
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PART -1V
41. (a) nAxA) = 16
= n(A) = 4.
GivenS = {(a,b)e AxA:a<b}
LA = {-1,0,1,23.
AxA = {-1,-1) (-1, 0) (-1, 1) (-1, 2)(0, -1),(0, 0) (0, 1) (0, 2) (1, —1)
(L,0)1, D) (1,22, -1 (2,02 D22}
Now,S = {(-1,0)(-1,1)(-1,2)(0,1)(0,2)(1,2)} Q
.. The remaining elements of S are (-1, 0) (-1, 1) (0, 2) (1,2)
(OR) CT= »\
(b) imo2 6res5) = 32 6x3+5--4 @ N\
imes gei7) = 33-8x3+7=1020 \

lim (»2 — 6 5\ k

2 X X+

Therefore, limw - = B = 4:_2
-3 x° —8x+7 hm(x —Sxtﬂ; 10 5

x—3
42. (a) Note that x > 0.
7 C~
log, x + log, x + log, & = 5 become>
[ 2
1 N 1 N 1 7 é r o
N n
log,2 log 4 log, 16 2%‘“@ ge%f base rule
)
Th l+L+ 1 Sy i log 2
usa 2a /\ >2werea og 2.
7
That is % = -~
\ da 2
¢ 1
= \ a _ 1
\ 2
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(b) Let A, B, C be the given points and O be the point of reference or origin. Then

OA =  2i+4+3k,0B=4i+ j+9%and OC=10i— j + 6k
AB = OB-OA =(4i+ j+9%)—(2i+4)+3k)=2i—3)+6k
AB = [AB|=y22+(-3)+6" =4+9+36=7
BC = OC-O0B=(10i—j+6k)—(4i+ j+9%k)=6i—2j—3k
BC = [BG=6>+(-2)2+(-3) = 3614+9=7
CA = OA-0C=(2i+4]+3%)— (10} j46k) Degi+ 57— 3%
CA = |CA|=y(-8)*+5% +(=3)> =N\64 #2519 = /98
BC2 = 49,CA2=98, AB? =Q: -

Clearly CA? = BC? + AB%.

Therefore, the given points form a right angled triangle. O\

43. @ "C,+"C,_ =""1C.

Proof. Using the expressions for the “combination” we he‘ﬁ

n! n!
n n = +
C.+"C., = ri(n—r)! (r—l)!(n—m

n! [ { n!

r!x(n_r)!,)&-ﬁ!x(n_mn

n\‘ N n!
r,(r’\b',x(n—r)! (r=I"xm=r)n-r+1)

A / n! x(l+;): n! ><(n—r+l+r)
\ G=D!'x(mn-r) \r (m—r+1) G-D!'X(n=r)" r(r—r+1)
L\ A CL s ) B CR Y R
N G-D!'X (=) Fla—rt1)  rX(t1=p)! ’
< § (OR)
(b) \ Givensiny = xsin(a+y) .. (1)
Differcntiating with respect to ‘x” we get,
d
cos y 2~ x cos (a +y)(ﬂ) +sin(a+y) (1) [product rule]
dx dx
dy dy .
= cosy — = xcos(aty) g tsin(aty)

dx

d
= d—y(cosy—x cos (a+y)) sin (a +y)
X

enquiry@sulriy sencome your study materials to padasalalaet@godl cai 24301000


https://www.padasalai.net/
https://www.padasalai.net/

https://tvwey/ BadasélaiiNet v CBSEtibs i3 pspUmO

Sura’s % Std. XI - Mathematics <* Instant Supplementary Examination % July - 2023 Question Paper with Answers 13
dy sin(a+y) sin(a+y)
= P - siny
dx cosy—xcos(a+y) cosy-—2 _.cos(a+y)
sin(a+y)
[from (1)]
. @ sin’ (a-+) _sint(ay)
dx sin(a+ y)cosy —sin ycos(a+y) Sin(‘”/—/)
[.- sin (A+B) = sin A cos B — cos A sin B]
dy  sin’(a+y) v
dx sina X
Hence proved. (/
. A-B a-b C CT= »\
44. (a) Napier’s formula tan = cot—
a+b 2 V|

a-b C 2RsinA — 2Rsi \c
Proof: cot— = - cot—

a+b 2 2R sinA + 2RsinB . ,2
A+§i B] C

n cot—
‘ 2

2
C [A—B C (A—B)
(nztan -cot— = tan )
2 2
(OR) >
’

2
sinx + cosx
(b)  Let I=_[— dx ,X

sinx —cosx
5

Putting sin x — cos x = u , then (({)& XFsin x) dx = du
[

cot

d
Thus, [ = _'.7u=log |u|+c%|sinx—cosx|+c

sinx + cosx‘x )
Therefore, J— =log|sinx —cosx |+ ¢

sinx—co,@

~ 1 1

45.  (a) LHQS\ = +ep —(x3 +3)3
S 1) Lo !

X— X—
\ = x 5(1+%)3—x 5(1+%)3
X X
: 1. .
Since x large, ?15 very small .. = <1.

- 1+1(£)+w(6 oo ()W am

21
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/+%—%—%(app)
X X

2 1
- 2T 2

2
X

1
. = =z (app) = RHS.

Hence proved.

(OR)
b+c a-c a-b
(b) LetA = |b—c c+a b-a .. (1) >
c—b c—a a+b L
Puttinga =

b+c —-c -b
A = |b—-c ¢ b|=0
c-b ¢ b *

)
01in (1) we get, (/
N
A 4

Taking ¢ from c, and b from c;, we have

bte -1 -1 \ : |
A chlhb—c 1 1/=0 [ ¢ E&

c—b 1 1 '

(a—0) = aisafactor of A. (/

Puttingb = 0in (1) we get,
c a-c a [ 2 é
A = |-¢ c+a -a A
c c—a a \Q
Taking ¢ from ¢, and a from Cy V\}h&{/é y

1 a—/ 1
A = cal-l cra -1=0 [ ¢ =c]
cta 1

b-0) = b\}a factor of A.
Putting ¢ *\) in(1) we get,

b b a a-b
\ Avs= |b a b—al=0 [By taking b from ¢, and @ from c, we have ¢, = c,]
-b —a a+b

~

~%e—0) = cisafactor of A.
Since the leading diagonal of A is of degree 3, only 3 factors are available and there may exist a constant £.
b+c a-c a-b
s |b—c c+a b—a = k(abc)
c—b c—a a+b
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Putting a=1, b =1 and ¢ = 1 in the above equation, we get
2 00
0 2 0 = KhH(I)1) = 8=k
0 0 2
b+c a—-c a-b
|b-c c+a b—al = 8abc
c—b c—a a+b
46. (a) GivenO+¢=oaandtan® = ktand D 4
tan0 = ktan¢ Q
(an (04
= tan o=k N\
‘ an ¢ -,
sin@cos ¢ k
- smbcosp =
cos6 - sin¢ 1 *
(By Components and dividends) \
sin® cosp—cosBsing k-1 O
sin@ cos ¢ + cos O sin k+1 \
sin (0 — @) k-1 '
= mo=9 _ = >
sin (0+ ¢) k+1
sin (0-0) k-1 (~
= - = —
sin o k+1
(6 k-1 L
= sin (6—¢) = P 2 '
\Q
¢ (OR)
7))
-1
(b) Given )ﬂl: e
& Yo = T pn (tan”! x)
N I
N \ y/ — tan ~x 5 :>(1 +x2)y/:y
§ 1+x O
\T I:,‘,yzetan x]
Differentiatingsagain with respect to ‘x’, we get
S\ )y e = Y
= (T2 + 2y =y = 0
= (1+x)y"+2x-1)y = 0

Hence proved.
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47. (a) Anypointonthelinex+y=5isx=y=5—t¢
The distance from (¢, 5 — #) to the line 4x + 3y — 12 = 0 is given by 2 units.
A +3(5-1)-12

= 2
V4? +32
- e+3 _ o,
5
= t+3 = x10=>¢=-13;¢t=7
.. The points (-13, 18) and (7, -2). D 4
C;
(OR)
o\

(b)  Sample space S={1,2,3,4,5, 6}
Let A be the event of die shows an odd number. \
Let B be the event of getting 5

Then A= {1,3,5},B= {5} and AN B = {5} \
I @
Therefore, P(A) = %and P(AnB) = P ¢

C

P (getting 5 / die shows an odd number) =P (y)
¢ [

_ P(ANB) _ 1 A

6
P(A) %\Q
1 ¢
PBA) = 5 N
~/
\ SRR P
™
A N
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