Engineering Weekly Exam 02 [Home Practice] AG}}
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S.x*+y*+px+qy +2=0JSOITR ax — y = 3 AT T &_g© 1 g8 (0,-2) 8 (—2,0) S0
7 e SfS@ = 96T a, p, q 93 T T I@ 1 (The center of the circle x +y? + px + qy +
2 =0 lies on the line ax —y = 3. If the circle passes through the points (0,—2) and (-2, 0), find
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R.3x+ky —1 =0 x? +y2 —8x — 2y + 4 = 0 J&@ W, k I AT AWIE 1 (The S0
line 3x + ky — 1 = 0 touches the circle x> + y> — 8x — 2y + 4 = 0. Find the value of k.)
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©, AT SO0 S G5 T8 T FHCF 1 0 R 3x — 4y = 12 Feeca q@bre = do
AN WW%@WI (A circle lying in the first quadrant touches both axes, and the
line 3x — 4y = 12 touches the circle. Find the equation of the circle.)
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8.x% +y? =36 AW 3x + 4y — 15 = 0 W I G1(¥S, o e fAfa 3eat 1 (Find the ~ do
length of the chord of the circle x> + y> = 36 that lies along the line 3x + 4y — 15 =0.)
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the values of a, p, q.)

€. x? +y? = 64 IS W (3, 4) Ko Tfeefde =2 oiF 7w (AW F@M | (Find the equation S0
of the chord of the circle x?> + y* = 64 that is bisected at the point (3, 4).)
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Y. x2 + y? = m(5x — 12y) I08 I%e I TR e afew 3e1; FRaqre ~riafawfiead do

IGREEIC (A diameter drawn on the circle x2 +y2 = m(5x — 12y) passes through the origin;

find the equation of the tangent at the origin.)
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q, ARG T x2 + y? — 5x — 5y + 10 = 0 J0SR 87 GfEwe =g 7MFat 9T ST | (Find the S0

equation of the tangent drawn from the origin to the circle x> + y? — 5x — 5y + 10 = 0.)
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b. 3,-1) Reg fmca et @3:fb 38 x-o%eT (2, 0) Reqre =0 wea | gefba wlitewd Afa s g do
TR T A 3aibe oo ~raba wiieae fefa 3t 1 (A circle passing through the point
(3,—1) touches the x-axis at (2,0). Find the equation of the circle and the equation of the
other tangent to the circle that passes through the origin.)
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S.x2+yl—4x+6y —36=09R x> +y? —5x +8y — 43 = ) JGIEA AR W ¥ MG Ay do
| (Find the length of the common chord of the circles x* + y*> —4x + 6y —36 = 0 and x* +

y?—5x+8y —43=0.)
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0.3 x? + y? = a? JC8 TSR W36 TR fagred @36 ML (a,0) oW, sw @A do
ﬁﬁ@WﬂWﬁ‘ﬁml (If one vertex of an equilateral triangle inscribed in the circle

x? +y? = a’ is at the point (a, 0), find the equation of the side opposite to that vertex.)
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5. (1,1) 8 (2,2) g T wferazrs Jrea IPTE 1 93<; Tefba wlead fAfa et 1 (A circle of S0

radius 1 unit passes through the points (1, 1) and (2, 2); find the equation of the circle.)
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SR, ARG T x2 +y? — 6x — 4y + 9 = 0 08 AF© M p2b7 woge @ A 3@t (Find -~ do
the angle between the two tangents drawn from the origin to the circle x> + y? — 6x — 4y +
9=0.)
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9. @it 2B 087 NP el T I ATONTA & (3, 4) GRIAAM K2 +y? =9 F@E = do
I (Find the equations of two circles, each with center (3, 4), that touch the circle x* +
2
y =9.)

[=] % [=] Of=A0]
7 P-1|Q-14
Ohi o2

38.2x —y = 0 @R x? + y? — 10x = (0 GF TRARPIN 067 TN AR Fe, @@y =2x = S0
W%"WW@E | (Find the equation of the circle passing through the points of intersection
of 2x —y = 0 and x? + y? — 10x = 0, whose center lies on the line y = 2x.)
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S¢. x% +y? — 6x + 4y — 12 = 0 J0GF AATH 4x + 3y — 1 = 0 W NS ~{Facera Aqwqd do
e Feat @3 IR TEIR BI% W&F IR | (With respect to the circle x2 +y2 — 6x + 4y —
12 = 0, find the equations of the tangents parallel to the line 4x + 3y —1 = 0, and find the
coordinates of the points of tangency.)
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SV, ARG RS x2 + y? — 8x — 6y + 16 = 0 1A 82 Af%s =iy g Afa s @Rz o
Tefbre wfEFe =feen qae =R itiden at e vygres trawe fReQ T (Find the
length of the tangent drawn from the origin to the circle x*> + y?> — 8x — 6y + 16 = 0. Find
the area of the quadrilateral formed by the tangents drawn from the origin and the radii to
the points of tangency.)
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. (2,-3) g w wfEe x2 + y? = 16 307 WA TRV AeRg s e s@n Yo

(Find the equation of the locus of the midpoints of the chords of the circle x*> +y* = 16
drawn through the point (2,-3).)
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Sh.x =0,y = 0 9 5x + 12y = 60 TRT 741+ frgres w@sqres AMqwad 47 It (Find - do
the equation of the incircle of the triangle formed by the lines x =0,y =0, and 5x + 12y =
60.)
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3.C 1 x2+y? =1aR C, : (x — 10)? + y? = 49 JSAER T ALY =137 g g wf{wae do
Refa et (Find the length and the equations of the direct common tangents of the circles
C,:x*+y?*=1and C, : (x—10)* + y2 = 49.)
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0. @B HeTIT J8 T y = —4 TR = 07 @R x? + y? — 8y = 0 I8 IO =M w1 do
35BF @ TR TNt [ I 1 (A moving circle always touches the line y = —4
and touches the circle x* + y? — 8y = 0 externally. Find the equation of the locus of the

center of the moving circle.)
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Y. G5 ATFATCS 40 ms™! T HFPNCF AL 60° T T 1 e 1 F°© TR #1749 39 To
AR 37 TOBET CAT TR AI? (g = 10 ms2) (A projectile is fired at 40 ms™' at an angle of
60° to the horizontal. After how much time will its velocity vector become perpendicular to
its initial velocity vector? (Take g = 10 ms2))
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R, 150 m TS 1 4B AT 7 o137 1 =rs TreA T | 5% 9% 30 ol tits St
AIFCE 30 ms~! TR0 AT €#ARR s s a1 20t | ot ofil tite T T fiifere 22 (g =
10 ms2) (A stone is dropped from a height of 150 m. At the exact same instant, another
stone is thrown vertically upward from the ground at 30 ms™!. At what height above the
ground will they collide? (g = 10 ms2))
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Q0. @3B I71 ARITTH 11 TCF 20 ms™! W AR e w41 e | [t oo giw
G NTRR A 45° T fes face b1 1 391 Bie] R = F3te T© W T2 (g = 10 ms™2) (A
ball is thrown horizontally at 20 ms™! from the edge of a cliff. Beyond the edge, the ground
slopes downward at an angle of 45° to the horizontal. How long will the ball take to strike

the sloping ground? (g = 10 ms?2))
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8. @3B ATHFAPCE 30 ms™! T AT NCH AT 30° THieet frs=t w3t zeen | 7ediss Reqes @7
ST IFSIF TP FS? (g = 10 ms™2) (A projectile is launched at 30 ms™! at an angle of
30° to the horizontal. What is the radius of curvature of its trajectory at the highest point? (

g =10 ms?))
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Q€. FRACRRI G G0 FAA T v = 8t — 2t2 ms™ | AL 5 B0 FaAfoA WD Afowr® e A
FC 1 (A particle moves in a straight line with velocity v = 8t — 2t? ms™!. Calculate the total
distance traveled by the particle in the first 5 seconds.)
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Q. G5B G 37 O TATE 3 ms™2 FTGAC 5oICS & e | 3 12 20 15 ms™! IV TRISIGeT
GG A WGET TRG oot | S SR F© v fPime Aeee WAbee 44T AIRE? (A train
starts from rest with a uniform acceleration of 3 ms2. At that exact moment, a passenger
running at a constant speed of 15 ms™! is behind the train. What is the maximum initial

distance the passenger can be behind the train and still catch it?)
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24, T Rrs Tl T ot S 20w Rewifrs 27 ) Rrgaes 93 +7 «af Qe 7 2w vie e
ATTS F 6 | A7 Q6B FATF1%eT 10F ' T PACS ATTI? (At the highest point, the shell
explodes into two equal-mass fragments. Immediately after the explosion, one fragment
comes to rest and then falls vertically downward. How far from the point of projection will

the other fragment land?)
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Q. G I FTPAFOIR 60 m GIR THFOIE 25 m ST 7 At 936 THRET Higre F0o biF |
WWWWWNNT ATAEH? (g = 10 ms2) (A cannon must hit a stationary
target located 60 m horizontally and 25 m vertically above it. What is the absolute

minimum muzzle velocity required to hit this target? (g = 10 ms2))
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2D, G3fb I AT ek 45° it few it e | @f AT =g = 40 m o o1Ee 9l
™A eI Siews F0 @32 TR 80 m “t WBTS /T8 | AAEGH OHol F©2 (A ball is
kicked at an angle of 45° to the horizontal. It just clears a vertical wall located 40 m away
from the launch point, and strikes the ground 80 m beyond the wall. Find the height of the
wall.)
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00, G ATFHIFLE ATYNCH FCxK 37° T A GH6 Bl w817 e T=iet 2R | biet IR At
T T F0A TR A TG F© T ATHFAY FHC® RAA? (A projectile is fired up an
inclined plane that makes an angle of 37° with the horizontal. To achieve the maximum

possible range along this incline, at what angle with the horizontal should the projectile be

fired?)
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). G358 et 7ft foF tiee e drFsie 32 TS AE 120 m & 36 | 96 LT
TCTIARIA 4 s T, AT 24T I 992 (g = 10 ms2) (Two projectiles launched at the
same initial speed but at two different angles achieve the same horizontal range of 120 m. If
the time of flight for the lower angle is 4 s, what is the time of flight for the higher angle? (
g =10 ms?))
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OR. GF{B ATHITFR A TS O AT A 3% GF-gommieet | erw={te et e wean
(During a field test, a projectile is observed to have a maximum height that is exactly one-

third of its total horizontal range. Calculate the angle of projection.)
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00, G AT 30 ms™! TICA HACR | BT ST 7T 0.5 s AR WS FAF A9 T 6 ms ™2 | A4t
WRIF 217 Afefba wio QI 9] ©? (A car is traveling at 30 ms L. The driver's reaction time
is 0.5 s, and the car's maximum braking deceleration is 6 ms 2. What is the total stopping

distance of the car from the moment the obstacle is seen?)
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\08. FFET TAAR AR g G 11w G L = (80.0 = 0.1) cm @R AT T = (1.80 £ 0.03) s
MeT T | g [T *roFa1 @B $©2 (In a laboratory experiment to measure g using a simple
pendulum, the measured length is L = (80.0 = 0.1) cm and the measured time period is T =
(1.80 £ 0.03) s. Calculate the percentage error in the determination of g.)
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©¢. 250 m RS 9B T 90 kmh ™" FNECH H+CR 1 850 m WY GFH Bicetet 7)< wfoamw Fare WGalb

F© T FAMCI? (An express train, which is 250 m long, is traveling at a constant speed of
90 kmh™'. How many seconds will it take for this train to completely pass through a tunnel
that is 850 m long?)
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oY, aﬁmwﬁﬁmmmmmmn T T @R 86@%%@@@%%
<¥'S? (An object is dropped from a very high tower. What is the ratio of the distance it falls

during the 2nd second to the distance it falls during the 4th second of its motion?)
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09, G35 TREEICE At ToitER e w3 fl 3= gee e 6 s -+ ot SR T e oot | @ Aol
Twe! « gifaeae T fee? (g = 9.8 ms™?) (A boy throws a ball vertically upwards and
catches it 6 seconds later. Calculate the maximum height reached by the ball and the
velocity with which it was thrown. (g = 9.8 ms™2))
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Obr. T o) TP TG 5ol G #Mfwt a7 wifod @l wfeg@ ARy w1t =35 @
MBI T 45 m T, t =55 @ GFRAFO? (The displacement-time graph of a car starting
from rest and moving with uniform acceleration is a parabola passing through the origin.
If the car is at a distance of 45 m at t = 3 s, find its velocity att =5s.)
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5. 2 m TG O AT A6 AT SRS JEIFIA A T 2R 1 4fb 12 BRI 30 I
= u‘lﬁWﬁW‘TW‘? (2 = 10 4T (A stone tied to a string of length 2 m is whirled in a
horizontal circle. If it makes 30 revolutions in 12 seconds, calculate its centripetal

acceleration. (Take 7* = 10))
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80. 6 FAT I s = 40t — 5t WA LFI® | TP TN FeAfoA =& o el sifexfen «=-
i 21?2
(The displacement of a particle is given by s = 40t — 5t>. At what times will its Kinetic

energy be one-fourth of its initial kinetic energy?)
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85. Rt wae fRfert: C,H,(g) + L20,(g) — 4C0,(g) + SH,0(), AH = —2658 kJmol ' 1 5.8 g
BB 7)< wzet o oivt [ 21? (C = 12, H = 1) (Combustion of butane: C,H,y(g) +
%Oz(g) — 4C0,(g) + 5H,0(1), AH = —2658 kJmol '. How much heat will be released by
the complete combustion of 5.8 g of butane? (C =12, H =1))
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8%. 25°C SNI@IR 0.005 M HN O; &3tiq pH w31 (et Rexifére «ea e 1) (Find the pH
of a 0.005M HN O3 solution at 25°C. (Assume complete dissociation.))
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89. 0.15M C¢HsCOOH (@ & afiie) gaead pH A% 2.6 2heat vt 1 «frefbg K,
%91 (The measured pH of a 0.15M CcHsCOOH (benzoic acid) solution was found to be
2.6. Find the K, of the acid.)
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88. fAT53 O TATe T20TR I[@ T I C (QFiZB) — C (%) Rfgmaw aH fadfa s
C (8%123) + 0,(g) — CO,(g) AH, = —-393.5 kJmol !
C(ﬁﬂ) + 0,(g) — CO,(g) AH, = —395.4 kJmol ! (Using Hess's law and the data below,
find AH for C(graphite) — C(diamond).
C (graphite) + O,(g) — CO,(g), AH, =-393.5 kJmol !
C(diamond) + O,(g) — CO,(g), AH, = —395.4 kJmol ")
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8¢. 0.05 M @b ve Hitas a<eed pH 391 H=f54 K, = 2 x 10751 (Find the pH of a 0.05 M

solution of a weak base. K, of the base = 2 x 10"5.)
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8. H,(g) + Br,(g) — 2HBr(g), AH = -72kJmol " 1 359 %% H - H = 436 kJmol ', H —
Br = 366 kJmol ! 2 Br — Br I%014 *I% M99 91 (H,(g) + Br,(g) — 2HBr(g), AH =
—72 kJmol'. Given bond energies H — H = 436 kJmol ', H — Br = 366 kJmol ", find the
bond energy of Br — Br.)
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84. CH;N H, (RrRiZeepifim)-aq K, = 4.4 x 1074 | @3 3@t «ffte CH; N H; -3 K, fiefa 331 (
Ky =1x107%) (The K}, of CH3N H, (methylamine) is 4.4 x 10, Find the K of its
conjugate acid CH;NH;. (K, = 1 x 10714))
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8br. 25°C SR 0.005 M Ca(OH), @3t pH A 331 st Reaifers <@ s 1) (Find the
pH of a 0.005M Ca(OH); solution at 25°C. (Assume complete dissociation.))
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85. o ooy e ARt Rferas AH =3
2A1(s) + 30,(g) — AL O;(s) AH; = -1676 kJmol '
F e,03(s) — 2F e(s) + 3 01(g) AH, = +824 kJmol '
Fifewe RiGt: 2A1(s) + F e,03(s) — AL Os(s) + 2F e(s) (Using the data below, find AH for
the thermite reaction.
2A1(s) + 20,(g) — AL O3(s), AH; =~1676 kimol '
Fe,0;(s) > 2F e(s) + 30,(g), AH, = +824 kJmol !
Target reaction: 2Al(s) + F e, O5(s) — AL O;(s) + 2F e(s))
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¢o. 9 I FICIF 1 FBI 0.4 mol HCOOH € 0.6 mol HCOON a Ol (pK., = 3.745) | 4TS
0.1 mol N aOH T FKCT g4 pH ¥ XU(I? (A buffer solution contains 0.4 mol HCOOH
and 0.6 mol HCOONa in 1L (pK, = 3.745). If 0.1 mol NaOH is added, find the new

pH.)
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@S, ATHAAATE JHFTY: CaC 0;(s) — CaO(s) + CO,(g), AH = +178 kJ 1 50 g CaC O, 7f
fReifere 2 +© o+t wiiff® 2@? (Ca = 40, C = 12, O = 16) (Thermochemical equation:
CaCO;(s) —» CaO(s) + CO,(g), AH = +178 kJ. How much heat is absorbed when 50 g of
CaCO; decomposes completely? (Ca =40, C =12, O =16))
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£r)

@R. 0.01 M 935 7&a1 @fites aacdd pH R 391 @fef5q K, = 1 x 107 | (Find the pH of a
0.01 M solution of a weak acid. K of the acid =1 x 10‘5.)
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@9, fNT57 O W C3Hs(g) (CaAT)-GF 157 oA a4
(i) C(s) + 012(g) — CO1(g) AH; =-393.5 kJmol '
(i) H2(g) + 102(g) —» H,O(1) AH, = —285.8 kJmol ™!
(i) C3Hs(g) + 502(g) — 3C 0,(g) + 4H,0(1) AH;3 = —2220 kJmol ' (Using the data
below, find the heat of formation of C3;Hjz(g) (propane).
(i) C(s) + O2(g) — CO1(g), AH; = —393.5kJmol
(i) Ha(g) + %Oz(g) — H,0(l), AH; = —285.8 kJmol !
(iii) C3Hs(g) + 502(g) — 3C 01 (g) + 4H,0(1), AH; = —2220 kJmol ')
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@8. 936 IFF @t 0.4 M HCOOH € 0.6M HCOON aHRI HCOOH-9T K, = 1.8 x 1071
g pH IGREET (A buffer solution contains 0.4 M HCOOH and 0.6 M HCOON a.
The K, of HCOOH is 1.8 x 107*. Find the pH of the solution.)
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@€. 100°C StA@R R #ifas K, = 5.1 x 107% | & Sty #Hifast pH 392 (100°C T Rem AT
K = 5.1 x 1073, Find the pH of water at that temperature.)
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@Y. C,H,(g) + H,(g) — C,H(g), AH = —137kJmol ' 1 351 *{& C - H = 413 kJmol ', H -
H =436kJmol !, C — C =347 kJmol ! T C = C I5=4 =& M 91 (C,Hy(g) +
H,(g) — C,H(g), AH = —137 kJmol . Given bond energies C — H = 413 kJmol ', H —
H =436 kJmol ', C — C =347 kJmol’, find the bond energy of C = C.)
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@4.30mL 0.15M HCOOH @39 0.15M N aOH s 513186 41 2ot | 3iges f7qee pH Ay
I (K.(HCOOH) = 1.8 x 10%) (30 mL of 0.15M HCOOH solution is titrated with
0.15M N aOH. Find the pH at the equivalence point. (K.,(HCOOH) = 1.8 x 107%))
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@Y. 391 GFTR B39 AYFA A0 RS WAl o 2RSS 21 o it 791 3 A-=iremig
= e FreIR AAeETAS? (Explain how the degree of dissociation of a weak acid solution
changes on dilution. How is this consistent with Le Chatelier's principle?)
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@S, (TR TS ([T 2R, TR AT e F919 I FIRCABIR0 FAGL0T GuiTe I 3! FarerFms
JF! 42 41 T6©? (What safety precautions should be taken in a laboratory to avoid fire
accidents when working with organic solvents such as ethanol or ether?)
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Yo, w5 7t AiciapiRae e eat ite—
Ha(g) + 502(g) — H,0()), AH; = —285.8 kJ mol !
H,(g) + 102(g) » H,0(g),  AH, = -241.8kJ mol™’
25°C-9 47 molar enthalpy of vaporization <% T €32 I I T thermochemical
equation-9 2AICLS physical state S T I |
(The following thermochemical equations are given:
Ha(g) + 1 02(g) — H,0()), AH; = —285.8kJ mol
H,(g) + 102(g) > H,0(g),  AH; =-241.8kJ mol’
Calculate the molar enthalpy of vaporization of water at 25°C, and explain why the

physical states of substances must be specified in a thermochemical equation.)




