Roll No:-
Sem- 1/ 11 Diploma Exam 2023 (Odd)
(Common Branch) (Theory)
[Time: 3 Hours] Basic Engg. Mathematics (T2400101) [Max. Marks: 70]
- All questions are compulsory. (“erﬂ-ﬁ Y G{I%IT:ITQC%D

- Marks are mentioned on the right side of each question. (3fe T U% & T8 3R 3ifdhd fhd g))

Group (A) (U -T)

Q.1 Choose the most suitable answer from the following options. (1*20=20)
Suad faswey &) gas: ford |): -
. If[x_y 4] 4] then the value of x + y is
2x—y 5 57 Y15
y 4 1 4
@ |y, s 3 T+ y BFIE Y
(@0 (b) 2 (c)-1 (d) none of these(3TH ¥ ®Is Tal)

ii. If U = 41 — 3j, then unit vector in the direction of ¥ is...
@fe 5= 41— 3j, A7 B e A sBIS R B 1)
(2) 0.81 — 0.6 (b) 0.6% — 0.8} (c) 6 — 8] (d) none of these (371 ¥ HI3 -Tal)

iii.  If Abe asquare matrix of order 3%3, then |KA| is equal to...

@fe ASHH 3x3 &1 T aFf TR &, 1 |KA| [ sRIeR gRT )

(@) KAl (b) K?|A] (©) K3|A] (d) 3K|A|
iv. Ifd=1—j+kand b =2i— 3] — k then magnitude of @+ b is...
@ea=1—7+k3R b=2i—3j—k @ d+ b T uRH gNT...)
(a) -7 (b) -5 (©5 (d) none of these (378 § P13 7Tg1)

V. If lim 22 ki = 4, then the value of k is...

x—0 tan

@felim 22X = 4 q9 k BT HF 8.

x—>0 tan3

() 6 (b) 9 (c) 14 (d) 12

Vi.  Consider the function f(x) = V4 — x?2. What is the domain of the function?
(AT B f(x) = V& — 2, dd B BT S o1 8NTT?)
(@) [-2,2] (b) (—2,2) (©) (-2,2] (d) none of these (378 ¥ P13 Tal)

Vil. If f(x) = 3x2 + 5x + 7, in the interval [1, 3]. Then value of ‘¢’ for Lagrange’s mean value theorem is...
(?T% S{RId [1, 3] ﬁtb_vl:[f(x) = 3x? + 5x + 7, dd Lagrange’s mean value theorem %ﬁ*l'q 'c’ pI HIH R
gITTI?)

() 2 (b)1 (c)o (d) none of these (378 ¥ P13 Tal)
Viii.  The maximum and minimum value of sin 3x is... (sin 3x &1 3f&HaH Td YAdH HIH %)
(@1,-1 (b)3,-3 (c) 1/3,-1/3 (d) none of these (378 ¥ P13 Ta1)

iX.  Slope of the line whose inclination is 120° with positive direction of x-axis (anticlockwise) is...

(T BT S T FbTa x-31& BT YTHD G- P 1Y 1200 § (@I =0 H) B...)
@) V3 (b) —V3 ©) -1/v3 (d) none of these (375 I I3 T8l
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X. The distance of the point (2, -3) from the linex +y + 5 = O is... (i"@T x+y+5=0 @ﬁ'g’ (2,-3) ﬁ@%)

(a) 0 (b) 2v2 (©) 5v2 (d) none of these (378 ¥ P13 Tal)
Xi. What will be radius of circle passes through origin and its center is (3, -4).
([ foig I ToRA a1 ga $1 B a1 gt e &% (3, -4) §1)
(@)-1 (b) 7 ()5 (d) none of these (378 § P13 -Tg1)
Xii.  If the equation of parabola is y? = —8x, then the focus is...
@fe Ry T GHHRT y2 = —8x, B, 79 IYPBT HIHY BI...)
(a) (-2, 0) (b) (0, -2) (©)(2,0) (d) none of these (378 I ®Is Tal)

Xiii.  The maximumvalue of y = —x* + 1is... (y = —x* + 1 BI SfYHaH A BN 1)
() (b)0 (€1 (d) none of these (378 I @5 -ToT)

Xiv. A fair six-sided die is rolled. What is the probability of getting an even number?
(Ueh %—WWWW%I wmwaﬁﬁmﬁww%v)
(a) 1/2 (b) 2/3 (c) 1/3 (d) none of these (378 J P13 -Ta1)

XV.  The probability of a certain event is...mﬁ'@ﬁ gl i UTfdehd %)
(@0 (b)1 () greater than 1 (1 9 §1) (d) less than 1 (1 9 Ble)

Xvi.  The slope of tangent to the curve y = 2x? + 3 sinx at x=0 is...

(@F y = 2x2 + 3sinx P x=0 TR WX ¥&N B ¢ 3..)

(@) 5 (b) 2 (©)3 (d) none of these (378 I P13 -Ta1)
XVii.  The median of the data: 4, 4,5,7,6,7,7, 12, 3 is... (@ET: 4,45 7,6,7,7,12,3 WIIT@W%)
(a) 4 (b) 5 ()7 (d)6
Xviil.  Mode is... (ﬁgﬁW%)
(a) least frequent value (b) middle most value (c) most frequerjt value (d) none of these
(@W Y HH IRaR 7AH) (HETH HT) (Wit SRIRA) (g & B D
XiX. x 21_13 2 .

If |18 x| 2— |18 ; 12|,2then x is equal to...

x —

@Ry =5 o TxPTAAEN.) | |
() 6 (b) +6, -6 (c)-6 (d) none of these (378 ¥ ®Is Tal)
XX. The empirical relation between mean, mode and median is... (HI¥, dgcid 3R AIfRIHT aﬁawa% )
(a) Mode=3 median -2 mean  (b) mode=2 median-3mean (c) median=3 mode-2 mean (d) none of these

(FEAH=3TMAGT-2T) (TGP =2HIGI-301)  (WfePT=3 Sgaidh-2 HIeA) (FTH A DI TEN)
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Group (B) (gq-?sﬁ)

Q.2 3 4
IfA=|2|landB =[1 2 4], verifythat (4AB)" = BTAT.
5
3
@ a=|2[3RB=[1 2 4] @ Rg PN UAB)T = BTAT)
5
OR (31Ydm)
Prove that the three vectors  + 2j + 4k, —2i + 2j + k, and 2i + 4] — 3k, forms the vertices of right-angled 4
triangle.
(g DIoTE for 9 A= ¢ + 27 + 4k, =20 + 27 + &, 3R 2 + 4f — 3k, GHBIT YW & MY s § )
Q.3 Find the value of ¢ for the Lagrange’s mean value theorem for given function f(x) = Vx,1<x < 4. 4
(IEQ MWHAT f(x) =vVx,1<x < 4%]%1? Lagrange’s mean value theorem &I ¢ WWWW )
OR (31Yd)
Find the point on the curve y = x3 — 11x + 5 at which the tangentisy = x — 11. 4
@F y = x3 — 11x + 5 TR 98 g Tiol ord R TR y = x — 11 5
Q.4 The median of the observations 11, 12, 14, 18, x+2, x+4, 30, 32, 35, 41 arranged in ascending order is 24. 4
Find the value of x?
(RIS pH H IR BTeT 11, 12, 14, 18, x+2, x+4, 30, 32, 35, 41 BT AIEDT 24 § | x BT HM JATd DHIOTT
?)
OR (31Yd)
Find the mean of square of first ten natural numbers. 4
(YT G UTdhd TRAT3M o I BT {1 J1d HIord )
Q.5  Evaluate: lim 1+Cosx. 4
x—m tanx
W 1+COSX
(ga )lc—>1'[ tanZx
OR (31Yd)
If x = a(t + sint),and y = a(1 — cost). Find the value of% att = g? 4
@fe x = a(t +sint), 3Ry = a(1 - cost). T 2 B UM £ = Z R FTENM )
Q.6  Find the equation of an ellipse whose length of major axis is 10 and foci are (0,£3). 4
(3T ST BT THIHRUT I DI [P &Y 3181 B daTs 10 § 3R AT (0,+3) B )
OR (31Yd)
Find the equation of hyperbola whose vertices are (£3, 0) and eccentricity e = 2 4

(SMTTRTeTd T HHieRUT F1d B o 2 (23,0) SR faciemre e = Z€1)
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Group (C) (gq-'\tﬁ)

Q.7 Find the differential coefficient of tan ax from first principle of derivative. 6
(3fdhd & YYH RIGId ¥ tan ax BT 3ddhd UMD JTd DI |)
OR (31Yd)
Evaluate: lim vx(vx + a — Vx). 6
X—>00

(& DIIT: }i_{glo\/}(\/x +a—+/x)).

Q8 Ifi+j+k, 2i+5f, 3+ 2j— 3kandi— 6] — k are the position vectors of the points A, B, C and D 6
respectively. Then find the angle between vectors AB and CD.
@i+ +k 20+ 5,3+ 2f — 3k 3R i — 6] — k A g A, B, C 3R D & Rufq few §. i
gfew 4B 3R CD & S BT HIUT J1d Do)
OR (31Ydm)
Solve the following system of equations by matrix inversion method. 6
2x—y+z=2,x+y+z=3,andx — 2y + 3z = 2.

afafad Tieon o Afey sgepn fafd gRT 8 H1 |

2x—y+z=2,x+y+z=3,andx -2y +3z=2)

Q.9 Find the maximum and minimum value of f(x) = x3 — 12x% + 36x in [1, 10]. 6
(SFIRTA [1, 101 f(x) = x3 — 12x2 + 36x BT HAHIH 3R ATH HH 1 BT )
OR (3[YdT)
Find the radius of curvature for the curve y = 2sinx —sin2x at x = % 6

(9 y = 2sinx — sin 2x Pl x =§WW$%@TWW')

Q.10 Find the equation of circle passing through the point (2, 4) and having its Centre at the intersection of the 6
linesx —y=4and2x+3y+7 =0.
(95 (2, 4) T TORA A T BT THIBIUT 1A BT SR SUPBT g @1 x —y = 4 MR 2x + 3y + 7 =
0 & Ufdeed | gl)
OR (3fYdm)

Find the equation of the line which passes through the point of intersection of the lines 2x — 3y + 1 = 0 and 6
x —y = 1and is parallel to the line 3x + 4y = 14.

(3 T BT JHIDHROT AT DT ST @13 2x — 3y + 1 = 0 3R x — y = 1 P Uldase- [ag A Gl
ﬂﬁ?‘cﬂ%ﬁﬂ@3x+4y_ 14 & AR g 1)

Q.11 Find the variance and the standard deviation for the following data: 6, 10, 7, 13, 4, 12, 8, 12. 6
(rafaRad Se1 & fog faeRor 3iR A faee I1d < 6, 10, 7, 13, 4, 12, 8, 12))
OR (3Ydm)
A box contains 5 white, 4 red and 6 black balls. A ball is drawn at random from the box. Find the probability 6
that the ball drawn is
(a) Either white or red.
(b) Neither red nor black.

(U fesd T 5 Tiha, 4 A6 3R 6 BTl 7c ¢ | S0 I TP 0 4 U i Hare St 81 g Ao
S &1 MR dT 1 Hifod |

(31) 1 dl Fhg T A1 |

@) 9 T 3R T 8 BTN
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