Roll No:-
Sem- I / 11 Diploma Exam 2023 (Odd)
(Common Branch) (Theory)
[Time: 3 Hours] Mathematics-1 (2001101-P) [Max. Marks: 70]

- All questions are compulsory. (aft w1 sifvart 2])
- Marks are mentioned on the right side of each question. (s @t wsr % 31§ 31K sifera foRa 2])

Group (A) (3 -v)
Q.1  Choose the most suitable answer from the following options. (1*20=20)
(wariferes s forehea @t ge o |)
I. Number of terms in the expansion of (2x + 3y)*is equal to
((2x + 3y)* % foream  yat it v forsh s 27?)

() 8 (b) 3 () 6 (d) 5
i If n¢,,= ne, then n is equal to (afz n¢ ,= ne,d n w2
(@) 20 (b)12 (€) 6 (d) 30
iii.  If np =840 and n,, =35 then r is equal to (afz np_ = 8403k ne_ =35 dt r wwwr 2)
(@) 5 (b)6 (c) 4 (d) None of These (s & #¥ =)
iv. The Value of Cos1°Cos2°Co0s3°Cos4°............... Cos179° is equal to
(Cos1°Cos2°Cos3°Cos4°............... Cos179° forus swer ® ?)
(a) \/% (b) O (1 (d) None of these (s @& %1 &)
V. Tan(—945°)=
-1 b)1 1 L
() (b) ©) % (d) 7
Vi.  The Domain of Sin~x is (Sin~'x =1 <@= = 2?)
(a) (—Tl’, T[) (b)[—l,l] (C) (0'27-[) (d) (—OO, OO)
vii. P4+t 4% =
(a) 0 (b)1 (i (d)-1
viii. 2 0 0 2 0 0
If A=[0 2 0‘ then A° = (amA:[o 2 0fwA®=)
0 0 2 0 0 2
(a) 5A (b) 10A (c) 16| (d) 321

IX. The Value of x for which the matrix [3 X ; 6] is singular.

(e s o e o o [ ©] e 8)

(a) -3 (b)0 ()3 (d) none of these (78 & #1$ 7&)
X. IfZ=4+3ithen|Z|isequalto (@R Z = 4 + 3i®, a1 |Z]| =)
(@9 (b) 7 ()5 (d)8
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Xi. Two lines are said to be parallel if slope of both are (ar @it = guria et ST 7, Afs A7 1 g 2])
(a) Equal (s=x)  (b) not equal (swsx &) (c) Perpendicular (swsre) (d) none of these (s & =i =)

Xii.  The distance of a point A (2,3) from y-axis is (fig A (2,3) I y-s1a1 & gt =1 2?)
(@) 3units (3z=wE) (b) 2 units (23=E)  (c) —3 units ( —3 3%1E) (d) none of these (s @ =i =)

Xiii.  The slope of a line through the points (0,3) and (7,3) is (fsigsi (0,3) i (7,3) % Hream & T Y@ 1 o 1 2])

(@) 0 (b) 1 (c) —1 (d) none of these (78 & =#1$ 7&)
XiV.  The partial fraction of TD0TI) is ((x+2)1(x+3) 1 3ifyreR fr 2)
(@) — — — (b) —— — (€) — + — (d) none of these (s & =1 =)

(x+3) (x+2) (x+2) (x+3) (x+2) (x+3)

XV. If Aand B are square matrices of same order, then (af¢ A 3t B wam %+ % ot &fgew €, @)
@ @AB)1=A4"Br (O)A+B)T=4"1+B"1 (c)(AB)"'= B7'A™!  (d) none of these (3 & %15 7&)

xvi.  Equation of line passing through (0,3) and parallel to Y axis is
((0,3) & ot arreft SR Y 387 % THMIAL & T[S ATl @ T FHIHT 1 87)

(a) X=3 (b) Y=3 (c) X=0 (d) Y=0
xvii. (1+Tanx)(1+ Tany)=2then(x+y) =

@3 (b) 5 ©3 OF
xviii.  Arg(1+i) =

@ m OF OF OF

xix.  Find the radius of the circle x> + y?2 + 2x —4y + 1 =10
(a1 e 7@ ifr x2 + y2 + 2x — 4y + 1 = 0)
(a) 4 (b) 5 (c) 2 d) V3

XX." Which term contains x” in the expansion of (2x? — %)11 ((2x? — %)11 3 foream 3 forg we Hx 7 wftre 27)
(a) 6th (b) 7th (c) 8th (d) None of these (s & 7 )

Group (B) (7w -sf)

Q.2 Find the equation of the line passing through the point (—2, —4) and perpendicular to the line 4
3x—y+5=0
(g (=2, —4) d o areft il 3x —y + 5 = 0 % cioad T i @fisror 31a Hifer)
OR (ateram)
Find the angle between the lines V3x +y =1andx +v/3y =1 4

(V3x +y =1 sitx + 3y = 1 @it ¥ o= 51 5 3 A
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Q.3

Q.4

Q.5

Q.6

Q.7

Sin 3x—Si
Prove that me—mx = Cot 2x

0s x—Cos 3x

(frg difm S23XSE oot 2x.)

Cos x—Cos 3x

OR (31eram)
Prove that tan~1(—2X) = £
1+Cos x 2
-1, Sinx _ X
(ﬁ:@ F tan (1+Cos x) - 2)
If (1—:)1"0: a+ib , Find the value of aand b.
(afz (1)1°°= atib, & a sie b 7 7 v 1)
OR (sreram)

Convert the Complex number 1+iv/3 into polar form.
(@t 1+iv3 den a1 g v afaEfda w)

Find the equation of a line whose inclination with the X-axis is 30° and which passes through the
point (0,5)
(3 =1 et Sma i e X-371 3 @ g 300 @ sfw st fig (0,5) & g ot 2 |)
OR (31eram)
Find the equation of the parabola with vertex at the origin and focus at F(—2,0).
(F # =i foig o wrer Sreiret st wefiertor 3ra ARt i F(-2,0) w wisw Aifrt])

Use Cramer’s rule to solve the following system of linear equations

S5x +2y =4,
7x + 3y = 5.
(tRaer wfieront &1 fmfaTRaa someft st e s o foTg sk o e &1 3o =i
S5x + 2y =4,
7x +3y =5
OR (steram)
1 a a?
Provethat{1 b b2 = (a—Db)(b—c)(c—a)
1 ¢ c?
1 a a?
(g v |11 b b?| = (a—b)(b—c)(c—a))
1 ¢ c?

Group (C) (3w - =)
Find the coefficient of x6y3 in the expansion of (x + 2y)°.
((x + 2y)? & famar & x®y3 =1 1oris 310 AR
OR (ateram)
Find the number of different 8-letter arrangements that can be made from the letters of the word
“DAUGHTER?” so that all vowels do not occur together.
(“DAUGHTER? w1sg % 3781t & sl ST @kt aTelt fafr=T 8-37&ri i st sht 6 Jia shifsrdl drfer ol TX U a1

)
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Q.8 Find the equation of a circle which passes through the origin and cuts off intercepts —2 and 3 6
from the x — axis and the y-axis respectively.
(T I o1 EefieRaeT T I ST AT & ToRAT § 3R AR X-378 STR Y-31a1 § ey — 2 3R 3 1 F1e o 1))
OR (sreram)
Find the image of the point P (3,8) with respect to the line x + 3y = 7, assuming the given line 6
to be a plane mirror.
(& 7 v w1 wHae qdor AR @ X + 3y = 7 % we # faig P (3,8) At widfor 3 Fifswt|)

9 % . ) 6
Q.9 Resolve TR into partial fractions.
(g ) o s & v 7))
OR (areram)
GmDE=2)(x=3) ¢ - : .
(=) (x—5)(x—6) into partial fraction.

(x—1)(x—-2)(x-3) R A .
() armey ™ ST S & et )

Resolve

Q.10 Provethat Cot 2x Cot x — Cot 3x Cot 2x — Cot 3x Cot x = 1 6
(frs AR Cot 2x Cot x — Cot 3x Cot 2x — Cot 3x Cot x = 1)
OR (areram)
Draw the Graph of Sin x when —m < x < 7. 6
(Sin X =1 7% e v, sa—m < x < 1)

Q.11 1 -2 0 7 2 -6 6
IfA=(2 1 3] and B = [—2 1 —3] , Find AB. Hence, solve the system of equations
0 -2 1 -4 2 5

x — 2y = 10,
2x+y+3z=38,
—2y+z=7.

1 -2 0 7 2 —6
(xkA=(2 1 3|swB= [—2 1 —3] 7, a3 AB =1 am 3/ fifs? |

0 -2 1 -4 2 5
FHHT SYANT hich, THIGHTOT ol T T &t i)
x — 2y = 10,
2x+y+3z=38,
—2y+z=17.

OR (ateram)

Using Matrices, solve the following system of linear equations: 6
3x+4y+2z2=8
2y —3z=3

x—2y+6z=-2

(Bfeera w1 3U=RT ek, YRae TR i feforRaa gomedt =i g i)
3x+4y+2z2=8

2y —3z=3

x—2y+6z=-2
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