Elé-@u P-1|Q-1 E%
2 =

5. x2+y?+px+qy +8 = 0JEVARTR ax — y = 6 AFIAI ToA7 =¥ 1 38 (0,—4) 8 (—4,0) M@ do
GO FIE a, p,  9F T W I (The center of the circle x2 + y2 + px + qy + 8 = 0 lies on the line
ax —y = 6. If the circle passes through the points (0, —4) and (—4, 0), find the values of a, p, q.)

E E P-1|Q-2 g%
m% &

R 3x+ky —4 =070 x2 +y? - 2x — 8y + 8 = 0 I ™ F; k 9T W A IR 1 (The line 3x +ky — o
4 = 0 touches the circle x2 +y2 — 2x — 8y + 8 = 0. Find the value of k.)
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= P-2| Q-3 =
[=] ]

0. P (-9,1) RI® x2 + y2 — 6x + 8y — 75 = 0 J0G 717 WR(¥® Wit gz e @ 7w v fAefa Ye)
N (Find the maximum and minimum distances from the point P (-9, 1) to any point lying on the
circle x> +y2—-6x+8y —75=0.)

s o
: P-2 | Q-4 T3
O~ =]

8. @ b JreF AT (e Fcat T T@| (4, 3) Rogre _E® qR AW 3x — 4y +5 = 0 THEAN O 8 GFF Yo
R 935 et A I (Find the equation of a circle whose center is at the point (4,3) and which
cuts off a chord of length 8 units from the line 3x —4y +5=10.)
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AT P-3| Q-5 T2
[=]: =

¢. P (7,10) R0 x2 + y2 — 2x — 4y — 31 = 0 J0EF $°IF GICENG! 1 % 1 e | ~PHIqm @HETE @ Yo
TS e = 301, SIitna it = fenl-«g g [ Tt a3 ~hieeg ¢ eyt ait aife fagrem
THAT $© O TI7 FCA | (A pair of tangents is drawn from the point P (7, 10) to the circle x* +y* —2x —

4y — 31 = 0. Find the length of the chord of contact joining the two points of tangency, and find the area
of the triangle formed by the tangents and the chord of contact.)

E%E" P-3| Q-6 gﬁ
A 5

Y. x —y + 2 = 0 FHAE TAATF x% + y? — 6x — 2y + 6 = 0 3867 &fefy rea 779 A F@M 1 (Find the do
equation of the reflection of the circle x> + y? — 6x — 2y + 6 = 0 with respect to the line x —y +2 =0.)
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P-4 Q-7 E%
[=] & ]

9. x? +y? = 16 J08 e GIb TR fagred @b MERT (0, 4) | @ TR7 Rfo @ TNt 8 G Yo
IGREEIE (One vertex of an equilateral triangle inscribed in the circle x> + y? = 16 is (0,4). Find the
equation and the length of the side opposite to that vertex.)

‘EE%Eg P-4 | Q-8 g%
Bl 5

b x2 +y2 — 4x — 6y +9 = 0 J0FF F@AT q8 x — 2y + 5 = ) TR 697 7Y GFHA ARIF Aqeq4 Ay 3o
N WWWNﬁWWW,WﬂWWf%ﬁWI (Find the equation of the
straight line that passes through the center of the circle x2 +y%—4x— 6y +9 = 0 and is perpendicular to
the line x — 2y + 5 = 0. Find the distance between the two points where this line intersects the circle.)
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m P-5| Q-9 %
=] (=]

5. x% +y? = 25 067 IReZ KM P (7, 1) T© G 917 AF® s wieae et S gz ~Heaws o)
TGS T T T (From the external point P (7, 1) to the circle x? + y2 = 25, find the equations of
the two tangents drawn to the circle and the angle between them.)

& &
R, W P-5| Q-10 bE
=3 =

So. 43fB I8 x-TF (4, 0) KT I 4R y-o% o 6 93 WY ot A% 37 1 Fefba Thwad fAfa st o
(A circle touches the x-axis at the point (4, 0) and cuts off a chord of length 6 units from the y-axis.
Find the equation of the circle.)
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r P-6 | Q-11 fis
[=].:F O]

3. x% + y2 — 8x — 4y + 16 = 0 J0SF ATATH 3x — 4y — 12 = 0 TR @A ~Pfeerm aNed AR sw@ do
@R R QTER ZI% QT I | (With respect to the circle x* + y2 — 8x —4y + 16 = 0, find the
equations of the tangents parallel to the line 3x —4y — 12 = 0, and find the coordinates of the points of
tangency.)

[y OfeA0)
r@% P-6 | Q-12 Fﬁ%
[=] it =

2. 76 JEEA ANFFA G C : x> +y2 +2x +4y —20 =0 GR C; : x2 +y2 +6x— 8y + 10 =0 TAME T, Yo
G PTAE TW IR | TR A TP1-9F AR @32 (G e &M 1| (Two circles have equations C :
x?+y2+2x+4y—20=0and C; : x> +y? + 6x — 8y + 10 = 0. Show that they intersect each other. Find
the equation and length of their common chord.)
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i P-7|Q-13 bE
[=]: O]

SO, ARG IO x2 + y? — 2x — 4y + 4 = 0 J0OF &9 AFS 1fieq (e ey e | TR e qebre w30
i q3e =PRI e vt e tegterd traws 9T ST 1 (Find the length of the tangent drawn
from the origin to the circle x> + y?> — 2x — 4y + 4 = 0. Find the area of the quadrilateral formed by the
tangents drawn from the origin to the circle and the radii to the points of tangency.)

(=] = OhpI0
w%i P-7|Q-14 Eh%
[=]. =

38. (3,4) R =0® x2 + y? = 25 307 @7 of%F® Tyl-07 TYRAF NeeF=tq N7 A6 SN 1 (Find the o)
equation of the locus of the midpoints of chords of the circle x? + y2 = 25 drawn from the point (3, 4)

)
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r%g P-8|Q-15 ﬁ%
[=]:F O]

3¢. 9316 LA @ x — 2y + 1 = 0 WRAF SAT &R(FS 1 &b x2 + y2 —dx — 6y +9 = 0 JLSAAR (2, ) e do
g | WW%WI (The center of a circle lies on the line x —2y + 1 = 0. The circle
internally touches the circle x> + y2 —4x — 6y + 9 = 0 at the point (2, 1). Find the equation of the circle.)

OF0 OheA0
tr-ﬁ% P-8|Q-16 Eh%
[=] 2 =

3. x = 0,y = 0 € 3x + 4y = 12 TRIGT 74t e frgrem w@sqres TN Ffq T 1 (Find the equation o
of the incircle of the triangle formed by the lines x =0, y = 0, and 3x + 4y = 12.)
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E’.’?‘E P-9| Q-17 g%
R =

3.C: x2+y2 =16 QR C; : (x — 8)2 + y? = 9 JSAER [T Yot ~frarea eaet fefa It 1 (Find the o
equations of the transverse common tangents of the two circles C; : x> +y2 =16 and C; : (x —8)> +
2 _
y =9)

OF{O EI-%EI
% P-9 | Q-18 3
[=]gE: =

St x2 +y2 — 6x — 8y + 5 = 0 86 x-THCF T G TN IH, TG TLHTE I {0F SfF® g Joed Aqq9 A S0
FCA11 (Find the equation of the new circle drawn with the chord cut off by the circle x? + y? — 6x —
8y + 5 = 0 on the x-axis as its diameter.)
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E E P-10 | Q-19 g%
Eﬁgﬁ &

5. P 31 5o g | P R 20® x? + y? = a2 067 87 S&F® =37 i 701 e Aaciet Seoig S0
IR P 77 Aeeo1tad Aqeae e S0t (P is a moving point. The chord of contact of tangents
drawn from P to the circle x> + y? = a? always subtends a right angle at the origin. Find the equation of
the locus of point P .)

(=] [=] E% EIE
R.‘%} P-10 | Q-20 o
Efa [=]

R0.x2 +y?—6x — 8y + 10 = 0 I8 @R 2x + y — 5 = 0 TR AP ea SfoEH I8 R FRPIT S0
qaet {C@?W‘T%WI (Find the equation of the circle that passes through the points of
intersection of the circle x> + y2 — 6x — 8y + 10 = 0 and the line 2x + y — 5 = 0, and also passes through
the origin.)
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Physics 300 T

%ﬁﬂ? P-11| Q-21 g%

8. 45m T G35 B 7 10T G ST A TG e Tl | IR ZTS BIGHET #WTa=! TU0F 60 m 5o
TS e WIS GFB R 1UCF AT B3 BIeRias Qv efie egieTs e e st =i siee
76 ofi = 417 7ftd 7ead F919 &y B-93 S W0 *1$ 8 1 1 (g=10ms 2)(g = 10 ms™?) (A stone A is
dropped from the top of a 45 m high tower. At the same instant, a second stone B is projected from a
point 60 m horizontally away from the foot of the tower, directly towards the initial position of A.
Determine the condition on the initial speed of B so that the two stones collide before reaching the
ground. (g=10ms_2))

£ i
I P-11 | Q-22 RE
[m]:5ip O

R, G5 Jiftrss Froiuite wifew At fFes «iife afoew 03 @3 AT 40 ms™ FAET 5 T | <ffe™ 2 BEe o
*7 elfSfera T @R 5 ms™2 ANGA 4N T 6 | AT T T @ 50 ms™ 1 AR Ao
4TS AT TIB F© AW A2 (A speeding car passes a stationary police car at a constant speed of
40 ms~!. The police officer reacts after 2 seconds and begins accelerating at 5 ms2 until reaching a
maximum speed of 50 ms™!, after which they maintain that speed. From the moment the speeder passed,
what is the total time it takes for the police to catch the speeder?)
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2 i
c P-12 | Q-23 HE
ED:I E

Q0. G5 I W6 TUF 40 m TF FIES 15 m O @6 W 4wt ea eoltet fes=t w0 51 1| isies Ye)
TR TR 25 ms™! 0, TRAIE SIS SR AR T TRAITER A1 SO 82T M TS ARE? (
g = 10 ms2) (A cannon fires from the ground toward a 15 m high wall located 40 m away. If the launch
speed is 25 ms™!, what is the maximum clearance (height above the wall) the projectile can achieve while
passing directly over it? (g = 10 ms™2))

(=173 [m] OfA0]
ﬂ%é P-12 | Q-24 F_{%
[=] [

8. 30° TN TS GHD Bl =7 A6 tE GFB ATHFTE 20 ms™! WO FTPREH R 60° It 8=/ MF do
T T 2em | O 1k @b 7 e P ATR? (g = 10 ms ) (A projectile is fired up an inclined
plane (which is at a 30° angle to the horizontal). The initial velocity is 20 ms™' at an angle of 60° to the
horizontal. Calculate the range of the projectile measured along the incline. (g = 10 ms2))
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g%g P-13| Q-25 E%
& &

€. 15 m LT FR1ES G0 Yt Aot AT e g6 o0 AqgRea e 30° T 20 ms™! oot MeFA T do
AN | TRACTR A0 (03 727 754 Ffe=1T (Perfectly Elastic) ¥ee, 4 Mfore #iom 733 taaie 1Uee
TEAFE? (g =10 ms2) (A ball is thrown at 20 ms™! at an angle of 30° to the horizontal towards a
smooth vertical wall located 15 m away. Assuming the collision with the wall is perfectly elastic

(horizontal velocity reverses perfectly, vertical motion is unaffected), how far from the wall will the ball
land on the ground? (g = 10 ms2))

ES5E EiE
f‘n% P-13 | Q-26 Fi%
O o

Q. 2 kg OEF @ 73 5 m T @3B (BRee ¢o7 R oz O | 3BT 8 10N FI I @A T, o
TR T4 351 4 N | I T I FIHTE 3 m W01 WBRETR Rt wiess fes e meat 2ot | 396 iR
WWWWWW@N ?T3? (g = 10 ms™2) (A 2 kg block is at rest on a 5m high table. A
constant push of 10 N is applied to the block against a friction force of 4 N. It is pushed for a distance of

3 m before it slides off the edge of the table. What horizontal distance from the edge of the table will the
block land? (g = 10 ms™2))
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E E P-14 | Q-27 g%
EI%'.% &

4. 45 m O @b BRI 7w tF G (b 3970 Spfieeita frsest w31 2eet | 31fb BreAitas s TTF 30m S0
T e 5T #ite | 7afba wfieast @3k Wil =i war i e 12res wo W ¢ i fa vt 1 (g =
10 ms™?) (A ball is thrown horizontally from the top of a 45 m high tower and lands on the ground at a
horizontal distance of 30 m from the base of the tower. Find the initial velocity of the ball and the
magnitude and direction of the velocity with which it strikes the ground. (g = 10 ms™2))

Eﬁi% P-14 | Q-28 g%

Q. 4 kg R 6 kg OEFF 6 I8 % TR =ife ez ey et S[ora MR I oz ) et gwd @R vo
o 51 e 3T 1 (g = 10 ms2) (Two masses of 4 kg and 6 kg are connected by a light string passing
over a frictionless pulley. Find the acceleration of the system and the tension in the string. (g = 10 ms2))
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i P-15| Q-29 b
CIF s =]

2®. 5 kg OET G FFE 30° I TS G5 TR o1 897 W TASALTSIT 40 N I AT I3 84@T  do

e Bt 2t | BT TR4 T2 (g = 10 ms2) (A 5kg block is pulled up a 30° inclined plane by a force
of 40 N applied parallel to the incline. If the surface is frictionless, what is the acceleration of the block?

(g =10 ms™2))

£ 0
o P-15 | Q-30 HE
CIFoats O

v0. 1000 kg O @3B T 50 m IPMER @B eI e e o1 1 T8 iefee tiet 30° =, 7590t Rew T So
IR AWEHT Al T Farewm et 5e1 8o ? (g = 9.8 ms2) (A car of mass 1000 kg rounds a curved
road of radius 50 m banked at an angle of 30°. What is the maximum safe speed for the car without
relying on friction? (g = 9.8 ms™2))
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ot P-16 | Q-31 %
(=] 25 pe [=]

©3. 10 g SR 9B 6 300 ms™! WO ATPRFOIE GTT 7 9= A 2.99 kg ORI IBIBAFE T do
JE G2 FI0F TSI HIBTE T | LN 29 FI0F 3% F© TA? (A bullet of mass 10 g is fired
horizontally at 300 ms™! into a stationary wooden block of mass 2.99 kg resting on a smooth surface. If
the bullet embeds itself in the block, what is the common velocity of the block and bullet after the
collision?)

F'Eﬁm P-16 | Q-32 E-@%
S 5

©R, 2000 kg SR G35 11 7 &g TP TG 5T 5 TS 20 ms™! T &6t 3¢H | e 999 Tl o0
A% FIS! (Average Power) $©? (A 2000 kg car accelerates uniformly from rest to reach a velocity of
20 ms~! in 5 seconds. What is the average power developed by the engine?)
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gﬁﬁ? P-17 | Q-33 g%

00, q3fb fEFFD I ATRNCER AL 30° THIT 28 ms™! TITA A ZEeA | F#Afoq TP G FLEiw Tt A Yo
FE (g = 9.8 ms™2) (A cricket ball is hit at an angle of 30° to the horizontal with a speed of 28 ms™'.
Find its time of flight and maximum height. (g = 9.8 ms™2))

e 0
i P-17 | Q-34 HE
O3 st O

08, TG G 9% FARA TN v = 3t2 — 2t AN WA AFAS 1 £ = 15 T ¢ = 3s TWERA NG IABT  do
S 794 F©? (The velocity of a particle moving along a straight line is given by v = 3t2 — 2t.
What is the displacement of the particle betweent =1s and t = 3s?)
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P-18 | Q-35 bk
E H E

oe. 93 SR =TT o 751 T5019 97 (MSD) doft SifffaiF 93 (VSD) 7 1 1MSD = 1 mm ¥, 9% Yo
SIf¥3IF <% (Vernier Constant) FS? TEBTS o1 7341 219 2.3 cm 3R YR IR Aoites ANeat Titet @R
TEHBTS +0.02 cm (ASF @6 AR, o oS F©? (In a vernier calipers, 9 main scale divisions (MSD) are
equal to 10 vernier scale divisions (VSD). Given 1 MSD = 1 mm, find the Vernier Constant (VC). If the

main scale reading is 2.3 cm, the 6th vernier division coincides, and there is a positive zero error of
+0.02 cm, find the correct reading.)

B P-18 | Q-36 E%
gt 5

©b, §FB T A P15 0.5 mm GIR JEIFIF THETE TG 77 WY 50 | GF{B OITER I T4 7 7 05 410

2 mm GR TEIFE THCETT OXON GBI ARG e et 7 1 TEHTS —0.04 mm IS &l e,
wiafba AfSF T FS? (A screw gauge has a pitch of 0.5 mm and 50 circular scale divisions. When

measuring a wire, the main scale reads 2 mm and the 32nd division of the circular scale coincides with
the baseline. If it has a negative zero error of —0.04 mm, find the true diameter of the wire.)

do
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1@%? P-19 | Q-37 E%
O &

04, 8 kg 8 b kg STFF 1fb I8 431 IR < w7 faew 2ot webieriet Jor ey e | e fEm so
] T TRC TRGAI 2 s =17 71 2o TBTT A1 1 37 fETe Aea 20 6 kg STH I8 W0t € A4S} 1 5-
70 T o g Sfewy T4 ©f A seat 1 (g = 10m s72)

(Two masses of 4 kg and 6 kg are connected by a light inextensible string passing over a frictionless
pulley. The system is released from rest. After 2 s, the string suddenly breaks. Find the velocity of the
6 kg mass at the instant the string breaks and the distance travelled by it during the next 1s. Take g =
10 m s72.)

& i
P-19 | Q-38 RE
EH:I E

Ob. 50 m IPTER G S A SIS AT 30° Tt 1P Tt 1 it @ A e Ffs vt 1= 0201 o0
AT freeer =1t fc vetce AR—aw 4R 8 FA @ M@t (g = 10m s72)
(A circular road of radius 50 m is banked at 30° to the horizontal. The coefficient of static friction
between the tyres and the road is 0.20. Determine the minimum and maximum speeds at which a car
can move without slipping. Take g = 10 m s72,)
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gl P-20 | Q-39 RE
[=] =

©5. 2000 kg STIF G M Free T 7 T T FAGA 55-9 20 m s~ TR T 3¢ | e fex

do
RAAT® 1000 N &3 ARSTAR 357 IS I | G2 5 5-9 ZfEHET AT FAS! G2 5 5 TIF CICHAF FN©! {7
JEN

(A 2000 kg car accelerates uniformly from rest to 20m s™! in 5 on a horizontal road. A constant

resistive force of 1000 N acts opposite to the motion. Find the average power developed by the engine
during these 5s and its instantaneous power att =5s.)

5 i
i P-20 | Q-40 RE
O Ed O

80. ATECIAT T GFB FNMT @A v =3t2 - 12t +9Im s AN &FFC 1t = 0 TF t = 55 AR FAUBITE Yo
R R TG HfSers 7ag A e

(The velocity of a particle moving along a straight line is given by v = 3t — 12t + 9m s~. Find its
displacement and total distance travelled fromt =0to t =S5s.)
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Chemistry 200 THF

S =
- P-21 | Q-41 RE
=] [

83. fRwaeTa e Rf&a: CHy(g) +20:(g) — CO(g) + 2H,0(1), AH = —890 kJmol " 1 § g Rt s mzee
IS o f{5fe 22 (C = 12, H = 1) (Combustion of methane: CH,(g) +20,(g) — C 01 (g) + 2H,0(1),
AH = —890 kJmol'. How much heat will be released by the complete combustion of 8 g of methane? (
C=12,H=1))

Eﬁ% E%

H P-21| Q-42 x

Ee¥ o

8%, 25°C IR 0.01 M H C1&30 pH w331 (H C1 5=jefest Reaifers qeca e 1) (Find the pH of a
0.01 M HCI solution at 25°C. (Assume H Cl dissociates completely.))
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- P-22 | Q-43 RE
[=] =

89. 0.1 M CH3;COOH 30 pH *{ri¥ 2.87 e 0771 | «fiefbg K, M1 (The measured pH of a 0.1 M
CH3;COOH solution was found to be 2.87. Find the K, of the acid.)

% P-22 | Q-44 E%
b &

88. few Rt wfS w2t o @ @@t F@ CO(g) + L01(g) — C O, (g) Rfam AH ffrza
C(s) + O5(g) — COy(g) AH; = —393.5kJmol !
C(s)+ %Oz(g) — CO(g) AH, = -110.5kJmol ! (Using Hess's law and the two reactions below, find AH
for CO(g) +101(g) — C O (g).
C(s) + 0,(g) — CO,(g), AH, = —393.5kJmol !
C(s)+10,(g) - CO(g), AH, = -110.5kJmol ")
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oo P-23 | Q-45 E%
El%. &

8¢.0.1M N H,OH &304 pH a9 I NH,OH-9T K}, = 1.8 x 1051 (Find the pH of a 0.1M NH,OH
solution. K}, of NH,OH = 1.8 x 1075,)

E E P-23 | Q-46 g%
EI%_ 5

8. IF9 *If& IJIYT FW@ H,(g) + Cl,(g) — 2HCl(g) R AH At 391 2we: H - H = 436 kJmol !, C1 -
Cl1=242kJmol', H — C1 = 431 kJmol ' | (Using bond energies, find AH for H,(g) + ClL,(g) —
2HCI(g). Given: H — H = 436 kJmol ™!, C1— Cl1 = 242 kJmol ', H — Cl = 431 kJmol ')
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]2 =

84. CH;COOH-9F K, = 1.8 x 1075 | @3 9§3R FF CH;CO0~-97 K, 391 (K, = 1 x 107) (The K,
of CH;COOH is 1.8 x 1075, Find the K, of its conjugate base CH;COO™. (K =1 x 10714))

[=] % [=] OR=A00
e B
Ok O]

8. 25°C SIFNI&R 0.001 M N aOH &J09% pH 95391 (Find the pH of a 0.001 M NaOH solution at 25°C.)
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- P-25 | Q-49 bk
=] (=]

8. fes= fferat 1S wate w2t 3@ &rmt 903 1N, (g) + 01(g) — N O, (g) Rfemma AH w31
N,(g) + 0,(g) — 2NO(g) AH, = +180.5 kJmol
2NO(g) + 0,(g) — 2N 0,(g) AH, = —114.2 kJmol ™’ (Using Hess's law and the two reactions below, find
AH for ;Na(g) + 012(g) — N Ox(g).
N»(g) + 02(g) — 2NO(g), AH; = +180.5 kJmol "
2NO(g) + O2(g) — 2N O;(g), AH, = —114.2 kJmol ™)

* P-25| Q-50 b
[=] =

¢o. 935 T T 1 61T 0.2 mol CH3;COOH '8 0.3 mol CH3;COON a &R (pK, = 4.745) | TS
0.05 mol H C1 T3 F9C1 g« pH F© WJ? (A buffer solution contains 0.2 mol CH;COOH and 0.3 mol
CH;COONain 1L (pK, = 4.745). If 0.05mol HCl is added, find the new pH.)
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E E P-26 | Q-51 g%
El%ﬂ. &

@, A RFRAS FHFRA: 2H,(g) + 01(g) — 2H,0(1), AH = —571.6 kJ | STP-T® 5.6 L H, 2557 s=<f Rt
A S ©i7 [57© Z0? (Thermochemical equation: 2H,(g) + O,(g) — 2H,0(1), AH = —571.6 kJ. How
much heat will be released if 5.6 L of H, gas reacts completely at STP?)

0RO OfA0]
B e B
(] 2 [

@2.0.05M HCN %3099 pH 9391 HCN-93 K, = 6.2 x 1071 | (Find the pH of a 0.05M HCN solution.
K. of HCN =6.2 x107'%)
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2 e B

@o. B SY T C,H,(g)-97 167 ot R a1
(i) C(s) + O1(g) — CO,(g) AH; = —393.5kJmol "
(i) Ha(g) + 10:2(g) — H,0(1) AH, = —285.8 kJmol '
(iii) C; Hy(g) + %Oz(g) — 2C0,(g) + H,O(1) AH; = —1299.6 kJmol™ (Using the data below, find the
heat of formation of C,H,(g).
(i) C(s) + O1(g) — CO1(g), AH; = —393.5 kJmol !
(i) Ha(g) + 302(g) — H,0(1), AH, = —285.8 kJmol
(iii) C2Ha(g) + $01(g) — 2C0x(g) + H,O(1), AH; = —1299.6 kimol ')

Elglil El% IEIE
A P-27 | Q-54 %
[=]re =

@8. 93fb qHF 73t 0.2M CH;COOH € 0.3M CH;COONa @it | CH;COOH-9F K, = 1.8 x 10751
g9 pH a7 (A buffer solution contains 0.2 M CH;COOH and 0.3M CH;COON a. The K of
CH;COOH is 1.8 x 1075, Find the pH of the solution.)

‘T@TQ‘I/\')O




o P-28 | Q-55 bk
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¢¢. TR TH Sioma [wm A g Ky, = 1 x 10713 1 @ Som@y «ifvg pH 92 #Hif¥ & e F@eers 4@? (At a
certain high temperature, the K, of pure water is 1 x 10713, What is the pH of water at that
temperature? Will the water still be neutral?)

(=135 =] Oh=A00
e 8
[=]r 0

@Y, RtetTa wad Risr: CHy(g) +20,(g) — CO,(g) + 2H,0(g), AH = 802 kJmol 1 IF ¥ 0 = O =
498, C=0=1799,0 —H =463kJmol ' = C - H IF HfE a1 (Combustion of methane:
CHy(g) +20,(g) — CO,(g) +2H,0(g), AH = —802 kJmol ™', Given bond energies O = 0 =498, C =
0 =799, 0 — H = 463 kJmol !, find the bond energy of C —H.)
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@4.25mL 0.1M CH3;COOH &9t 0.1 M N aOH A 512185 +41 2@ | 379gen re pH {391 (K., =
1.8 x 1075) (25 mL of 0.1 M CH3;COOH solution is titrated with 0.1 M NaOH. Find the pH at the
equivalence point. (K, = 1.8 x 1075))

P-29 | Q-58 b
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@Y. FTEBC-AACR ©F P GG @ TR e e G TRl -1 Joie Trizaelie It F 1 (Define acids
and bases according to the Bronsted-Lowry theory, and explain the concept of a conjugate acid-base
pair with an example.)
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5. fooe Rferren et st —
HCO; +H,0 = H,CO3; +OH"™
HCO; +H,0 = CO%‘ +H;0*
Bronsted—Lowry ©g Saift &S Rf&a17 acid, base €3 conjugate acid—base pair *NI'& ICAI | 9L R
YA W HC O; G316 amphiprotic species |
(Consider the following reactions. Identify the acid, base and conjugate acid—base pairs in each reaction
according to the Brensted—Lowry theory. Hence explain why HC O; is an amphiprotic species.)

b P-30 | Q-60 S
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Yo, G35 FRTABRTS oG qrET “mid i \ite—K C10,, ¥ H,S O, ¥k CH; 0 H | &f$f7 oy Boige
hazard category ST ICA! | G=IGI K C10; '8 CH;OH #Pii=iif¥ siezet 3t o Iesif w99 H,S 0,4
JRZIET AT I I QR WAIe 37 &2 I Sihe—rst et
(A laboratory contains K C103;, concentrated H,S O4, and CH; OH. State the appropriate hazard
category for each. Explain why storing K C103; and CH3;OH together is hazardous, and state the basic
safety precautions required while handling concentrated H,S Oy4.)
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